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SECTION A:
APPLICANT PROFILE

1. Name of Facility, Agency, or Institution

Medical Care, PLLC

Name

1500 West Elk Avenue Carter

Street or Route County

Elizabethton TN 37643

City State Zip Code
2. Contact Person Available for Responses to Questions

Rachel C. Nelley Attorney

Name
Farris Bobango PLC
Company Name

618 Church Street, Suite 300

Street or Route

Attorney
Association with Owner

Title

rnelley@farris-law.com
Email address

Nashville TN 37219
City State Zip Code

615-726-1200 615-726-1776
Phone Number Fax Number

3. Owner of the Facility, Agency or Institution

Medical Care PLLC

Name

1500 West Elk Avenue

Street or Route

Elizabethton
City

(423) 431-0527

Phone Number

Carter

County
TN 37643
State Zip Code

4,  Type of Ownership of Control (Check One)

Corporation (For Profit)
Corporation (Not-for-
Profit)

A. Sole Proprietorship
B. Partnership

C. Limited Partnership
D.

El

Government (State of TN or
Political Subdivision)

Joint Venture

Limited Liability Company
Other (Specify) PLLC
Organizational documentation

is attached as Attachment 4-4.

~ma @

PUT ALL ATTACHMENTS AT THE BACK OF THE APPLICATION IN ORDER AND
REFERENCE THE APPLICABLE ITEM NUMBER ON ALL ATTACHMENTS.




Name of Management/Operating Entity (If Applicable)

Pine Palms Management, LLC
Name

401 E. Main Street
Street or Route

Johnson City
City

Washington
County
TN 37601
State Zip Code

Legal Interest in the Site of the Institution (Check One)

A. Ownership
B. Option to Purchase
C. Leaseof 10 Years

D.
Ei

Option to Lease
Other (Specify)

PUT ALL ATTACHMENTS AT THE BACK OF THE APPLICATION IN ORDER AND
REFERENCE THE APPLICABLE ITEM NUMBER ON ALL ATTACHMENTS.

A copy of the lease agreement (titled “MRI License Agreement”) is attached as Attachment A, 6.

Type of Institution (Check as appropriate--more than one response may apply)

A. Hospital

B.  (Specify)
Ambulatory Surgical
Treatment Center (ASTC),

Mental Health Residential
Treatment Facility

Mental Retardation
Institutional Habilitation
Facility (ICF/MR)

C. Multi-Specialty

D. ASTC, Single Specialty
E. Home Health Agency
F. Hospice

G. Mental Health Hospital
H.

2

vO ZEUR =

Nursing Home

Outpatient Diagnostic Center
Recuperation Center
Rehabilitation Facility
Residential Hospice
Non-Residential Methadone
Facility

Birthing Center

Other Outpatient Facility
(Specify)
Other (Specify) Physician
Office-Based MRI

<

Purpose of Review (Check) as appropriate--more than one response may apply)

New Institution
Replacement/Existing Facility
Modification/Existing Facility
Initiation of Health Care Service
as defined in TCA § 68-11-
1607(4) (Specify) MRI
Discontinuance of OB Services
Acquisition of Equipment
(Shared Lease)

oowe

e

[><

G.  Change in Bed Complement
[Please note the type of change by
underlining the appropriate
response: Increase, Decrease,
Designation, Distribution,
Conversion, Relocation]

H.  Change of Location

L Other (Specity)




Bed Complement Data N/A
Please indicate current and proposed distribution and certification of facility beds.

Current Beds Staffed

TOTAL
Beds Beds at

N/A. Licensed *CON Beds Proposed Completion

Medical

Surgical

Long-Term Care Hospital

Obstetrical

ICU/CCU

Neonatal

Pediatric

Adult Psychiatric

Geriatric Psychiatric

Child/Adolescent Psychiatric

Rehabilitation

Nursing Facility (non-Medicaid Certified)

Nursing Facility Level 1 (Medicaid only)

Nursing Facility Level 2 (Medicare only)

CZEZrrA=—-~ZOmmUOwWw»

Nursing Facility Level 2
(dually certified Medicaid/Medicare)

ICF/MR

i

Adult Chemical Dependency

~ O

Child and Adolescent Chemical
Dependency

2

Swing Beds

Mental Health Residential Treatment

=

U. Residential Hospice

TOTAL




10.

11.

12.

13.

Medicare Provider Number: 3373580
Certification Type: Physician Group Practice
Medicaid Provider Number: 1512986
Certification Type: Physician Group Practice

If this is a new facility, will certification be sought for Medicare and/or Medicaid?

N/A. Medical Care PLLC is certified for Medicare and TennCare.

Identify all TennCare Managed Care Organizations/Behavioral Health Organizations
(MCOs/BHOs) operating in the proposed service area.

BlueCare, TennCare Select and United Healthcare Community Plan
Will this project involve the treatment of TennCare participants?
Yes.

If the response to this item is yes, please identify all MCOs/BHOs with which the
applicant has contracted or plans to contract.

BlueCare, TennCare Select, Amerigroup TennCare and United Healthcare Community
Plan

Discuss any out-of-network relationships in place with MCOs/BHOs in the area.
N/A.



NOTE: Section B is intended to give the applicant an opportunity to describe the project and to
discuss the need that the applicant sees for the project. Section C addresses how the
project relates to the Certificate of Need criteria of Need, Economic Feasibility, and the
Contribution to the Orderly Development of Health Care. Discussions on how the
application relates to the criteria should not take place in this section unless otherwise

specified.

SECTION B: PROJECT DESCRIPTION

Please answer all questions on 8 1/2” x 11” white paper, clearly typed and spaced, identified
correctly and in the correct sequence. In answering, please type the question and the
response. All exhibits and tables must be attached to the end of the application in correct
sequence identifying the questions(s) to which they refer. If a particular question does not
apply to your project, indicate “Not Applicable (NA)” after that question.

I.  Provide a brief executive summary of the project not to exceed two pages. Topics to be
included in the executive summary are a brief description of proposed services and
equipment, ownership structure, service area, need, existing resources, project cost, funding,
financial feasibility and staffing,

Project Description

Medical Care, PLLC (the “Applicant” or “MedCare” or “the Practice”), a NCQA! certified level 3
Patient Centered Medical Home?, is a multi-specialty medical practice with 17 physicians and 14
physician extenders in specialties that include family practice, general practice, internal medicine,
general surgery, gynecology and pediatrics with office locations in Elizabethton, Hampton and
Johnson City, in Tennessee’. The Practice is a family owned professional limited liability
company whose members are Arnold Hopland, MD (33.33%), Jeffrey Hopland, MD (33.33%), and
Kenneth Hopland, MD (33.33%). The physician owners are all duly licensed in Tennessee and
practice at Medical Care, PLLC.

Pine Palms Management, LLC (formerly known as Medical Care, LLC), which owns all of the
assets utilized by the medical practice of Medical Care, PLLC, including real estate and equipment,
is also a closely held family business and manages the Practice. Its owners are Dr. Arnold
Hopland, MD (20%), Steven Hopland (20%), Jeffrey Hopland, MD (20%), Jennifer Whaley (20%)
and Kenny Hopland, MD (20%)).

! National Committee for Quality Assurance (“NCQA”) is a private, 501(c)(3) not-for-profit organization which
manages voluntary accreditation programs for individual physicians, health plans, and medical groups. In Tennessee,
all plans contracting with TennCare (Medicaid) must be NCQA

Accredited.

2 Blue Cross Blue Shield (BCBS) of Tennessee is a formal sponsor of the NCQA Patient-Centered Medical Home
(“PCMH”) Recognition program. Level 3 designation by NCQA is the highest achievable recognition for a medical
group. NCQA'’s Patient Centered Medical Home program recognizes physician practices that prioritize the
strengthening of the physician-patient relationship, coordinate care for patients across multiple settings, and engage in a
team approach to improving patient care.

3 Medical Care, PLLC has offices in the following locations, all of which are within the service area:

1500 West Elk Ave, Elizabethton, TN 37643

401 East Main Street, Johnson City, TN 37601

437 Hwy 321, Hampton, TN 37658



The Practice proposes to enter into a shared services and equipment agreement with Mountain
States Health Alliance d/b/a Sycamore Shoals Hospital (“the Hospital”), a Tennessee nonprofit
corporation licensed as a hospital to block lease time to allow physicians of the Practice to utilize
the MRI currently in operation at Sycamore Shoals Hospital.

The professional fees for the scans will be billed by the radiologists affiliated with National
Diagnostic Imaging (NDI) for its MRI interpretations. Medical Care will bill for the technical
component for scans performed during its leased time on the unit.

Services and Equipment

Sycamore Shoals Hospital has acquired a new MRI unit, Toshiba Titan 1.5, 16 channel, short bore
(the “Toshiba MRI™), to replace its General Electric 1.5T Signa, 4-channel, short bore. The
Toshiba MRI is expected to be installed and operational by June 1, 2015. In the event that the
Agency grants the CON Application but the Toshiba is not operational yet, Sycamore Shoals
Hospital will make available to Medical Care for use a mobile MRI unit (the “Mobile MRI”), if
necessary, so that the Practice may provide MRI services to its patients prior to the Toshiba
becoming operational. Services to be provided are MRI scans of the Abdomen, Brain, Chest,
Extremities, Neck, Pelvis, and Spine.

Ownership Structure

The MRI service will be operated as an ancillary service of the clinical practice of Medical Care.
During the time Medical Care utilizes the MRI pursuant to the lease, it will be limited to the use of
Medical Care physicians’ patients.

Service Area

In 2014, Medical Care saw a total of 23,275 patients. 11,716 (50.33%) of the patients resided in
Carter County. 8,130 (34.93%) of the patients resided in Washington County. 1,110 (4.77%) of
the patients resided in Sullivan County. 871 (3.74%) of the patients resided in Johnson County.
608 (2.6%) of the patients resided in Unicoi County. No other counties in Tennessee accounted for
greater than 2% of Medical Care’s patient base. Accordingly, the service area for the MRI service
is comprised of Carter, Johnson, Sullivan, Unicoi and Washington counties. With the exception of
Sullivan County, all of the counties comprising the Applicant’s service area -- Carter, Johnson,
Unicoi and Washington -- are designated as medically underserved areas (“MUA”) by the United
States Health Resources and Services Administration.

Need

Medical Care physicians had a total of 75,049 patient encounters during 2014. With both primary
care physicians and medical specialists seeing patients, the need for MRI scans often arises. During
the year 2014, Medical Care physicians referred a total of 692 patients for MRI scans.

The shared equipment arrangement with Sycamore Shoals Hospital will enable the physicians of
the Practice to provide seamless continuity of care and better manage their patients’ course of care.
The arrangement also represents the best and most efficient use of health care resources. The
Sycamore Shoals unit has sufficient unused capacity to accommodate the Practice’s patients, and
the proposed sharing arrangement is a superior alternative to bringing another full time unit into the
market.



Existing Resources

Comprehensive utilization data for the years 2011-2013 for all MRI units operating in the proposed
service area is attached as Attachment C, I, Need a.1.a.There are 21 fixed MRI units and 1 mobile
MRI unit in the proposed service area, operated by 16 providers. Two (2) of the 21 fixed MRI
units are “specialty MRI units” and perform only scans of extremities’. The MRI utilization of all
of the 21 fixed MRI units in the proposed service area was 47,064 procedures in 2013 (for an
average utilization of 2241) and 49676 procedures in 2012 (for an average utilization of 2366).
Excluding the two extremity-only scanners, the MRI utilization of fixed MRI units in the proposed
service area was 46662 procedures in 2013 (for an average utilization of 2456) and 49051
procedures in 2012 (for an average utilization of 2582).

Most of the fixed units in operation in the proposed service area operating below the 2,880 per unit
utilization threshold are at private physician practices. Only two of the hospital units operating in
the proposed service area are below the utilization threshold, namely, Unicoi County Memorial
Hospital and Sycamore Shoals Hospital. Medical Care proposes to share the Sycamore Shoals
Hospital unit, rather than bring an additional MRI into the market. This proposal will bring the
MRI unit at Sycamore Shoals Hospital much closer to the utilization threshold and is the most
efficient use of resources.

Project Cost and Funding

Because the MRI unit in question will already be in place and operational, the project costs in this
application consist primarily of the cost of the space and equipment lease. There is no construction
or renovation involved in this project. The project will be funded through operating revenues and
cash reserves.

The lease payment for the use of the Hospital’s facility space, equipment and personnel (excluding
the personnel needed to register the Practice’s patients, a diagnostic-imaging technician and
physician personnel for professional interpretation or analysis) is due to be paid within fifteen (15)
days following the end of each month as follows:

Y Eight Hundred and Seventeen Dollars ($817.00) per each four (4) hours of Block
Time during which the GE MRI and Mobile MRI are used by Medical Care.

(ii) One Thousand and Twenty Four Dollars ($1,024.00) per each four (4) hours of
Block Time during which the New MRI Unit is used by PLLC.

(iii)  Twenty Dollars and Eighty Three Cents ($20.83) per month for PLLC’s use of two
storage lockers at the Hospital.

The lease between the parties permits Medical Care to use Sycamore Shoals Hospital’s premises
and equipment in three (3) “block times” of 4 hours each (on Tuesdays from 7:00am until 11:00am
and from 11:30 until 3:30pm and on Fridays from 7:00am until 11:00am), for a total of twelve (12)
hours each week. Each year the parties may mutually agree to adjust the “block times.”

Under this arrangement, Medical Care anticipates that the cost associated with its use of the
premises and equipment will be $159,744 annually ($3,072 per week for 3 blocks x 52 weeks) and

4 Both units are owned by Appalachian Orthopedic Associates. One is located in Johnson City in Washington County.
The other is located in Sullivan County.



II.

that the cost associated with its use of lockers will be $249.96 annually ($20.83/month x 12
months), signifying a total annual lease cost of $159.993.96. The initial term of the lease is 10
years, so the total of the lease payments is $1,599,939.60.

Financial Feasibility

As reflected on the Projected Data Chart, the project produces a positive net operating income in
the first two years of operation. No capital cost is required, and the project has a positive cash flow
from the outset.

Staffing

Minimal additional staffing by Medical Care is required by this project. The Practice has one
existing full-time MRI technician who will work 12 hours per week at the hospital (3 x 4hr blocks
plus 30 minutes prior and after each block) and the remainder of his/her hours during the week
doing other radiology procedures at the Practice. Medical Care anticipates using the existing full-
time receptionist at Sycamore Shoals Hospital (at a rate of $13.75 per hour x 12 hours per week) to
register patients during each block time. Radiological interpretations will be provided and billed
by National Diagnostic Imaging (NDI).

Provide a detailed narrative of the project by addressing the following items as they relate to
the proposal.

A.  Describe the construction, modification and/or renovation of the facility (exclusive of
major medical equipment covered by T.C.A. § 68-11-1601 et seq.) including square
footage, major operational areas, room configuration, etc. Applicants with hospital
projects (construction cost in excess of $5 million) and other facility projects
(construction cost in excess of $2 million) should complete the Square Footage and
Cost per Square Footage Chart. Utilizing the attached Chart, applicants with hospital
projects should complete Parts A.-E. by identifying as applicable nursing units,
ancillary areas, and support areas affected by this project. Provide the location of the
unit/service within the existing facility along with current square footage, where, if any,
the unit/service will relocate temporarily during construction and renovation, and then
the location of the unit/service with proposed square footage. The total cost per square
foot should provide a breakout between new construction and renovation cost per
square foot. Other facility projects need only complete Parts B.-E. Please also discuss
and justify the cost per square foot for this project.

If the project involves none of the above, describe the development of the proposal.

No construction, modification or renovation of a facility or hospital is involved in this
project. Rather, the Applicant intends to lease (on a part-time basis) an existing MRI unit
located at an existing hospital facility, namely, Sycamore Shoals Hospital.

B. Identify the number and type of beds increased, decreased, converted, relocated,

designated, and/or redistributed by this application. Describe the reasons for change
in bed allocations and describe the impact the bed change will have on the existing
services.

N/A.
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C.

As the applicant, describe your need to provide the following health care services (if
applicable to this application):

(13). Magnetic Resonance Imaging (MRI)

Medical Care is a multispecialty physician group consisting of 17 physicians and 14
physician extenders in specialties that include family practice, general practice, internal
medicine, general surgery, gynecology and pediatrics with office locations in Elizabethton,
Hampton and Johnson City, in Tennessee.

Medical Care physicians had a total of 75,049 patient encounters during 2014. With both
primary care physicians and medical specialists seeing patients, the need for MRI scans often
arises. During the year 2014, Medical Care physicians referred a total of 692 patients for
MRI scans:

Type of MRI Number of Patients
MRI-Abdomen 26
MRI-Brain 117
MRI-Chest 2
MRI-Extremity 31
MRI-Neck 106
MRI-Pelvis 8 .
MRI-Spine 402
TOTAL 692

The shared equipment arrangement with Sycamore Shoals Hospital will enable the
physicians of the Practice to provide seamless continuity of care and better manage their
patients” course of care. The arrangement also represents the best and most efficient use of
health care resources. The Sycamore Shoals unit has sufficient unused capacity to
accommodate the Practice’s patients, and the proposed sharing arrangement is a superior
alternative to bringing another full time unit into the market.

Describe the need to change location or replace an existing facility.
N/A.

Describe the acquisition of any item of major medical equipment (as defined by the
Agency Rules and the Statute) which exceeds a cost of $1.5 million; and/or is a
magnetic resonance imaging (MRI) scanner, positron emission tomography (PET)
scanner, extracorporeal lithotripter and/or linear accelerator by responding to the
following:

Medical Care will acquire on a part-time basis through a lease an existing MRI unit owned
by Sycamore Shoals Hospital.

1. For fixed-site major medical equipment (not replacing existing equipment):



Describe the new equipment, including:

1.

Total cost; (as defined by Agency Rule)

Medical Care anticipates that the cost associated with its lease of the
premises and MRI equipment at Sycamore Shoals Hospital will be
$159,744 annually ($3,072 per week for 3 blocks x 52 weeks) and that the
cost associated with its use of lockers will be $249.96 annually
($20.83/month x 12 months), signifying a total annual lease cost of
$159,993.96. The term of the lease is 10 years, so the total of the lease
payments is $1,599,939.60.

Expected useful life;
15 Years
List of clinical applications to be provided; and

Please see the charge schedule attached as Attachment B, I1. E. 3 for a list
of the clinical (diagnostic) applications.

Documentation of FDA approval. A copy of the FDA approval letter is
attached as Attachment B. I1. E. 4.

Provide current and proposed schedules of operations.

The lease between the parties permits Medical Care to use Sycamore Shoals
Hospital’s premises and equipment in three (3) “block times” of 4 hours each (on
Tuesdays from 7:00am until 11:00am and from 11:30 until 3:30pm and on Fridays
from 7:00am until 11:00am), for a total of twelve (12) hours each week. Each year
the parties may mutually agree to adjust the “block times.”

For mobile major medical equipment:
N/A.

a
b.
c.
d.

€.

List all sites that will be served;

Provide current and/or proposed schedule of operations;

Provide the lease or contract cost.

Provide the fair market value of the equipment; and

List the owner for the equipment.

Indicate applicant’s legal interest in equipment (i.e., purchase, lease, etc.) In the
case of equipment purchase include a quote and/or proposal from an equipment
vendor, or in the case of an equipment lease provide a draft lease or contract
that at least includes the term of the lease and the anticipated lease payments.

Medical Care plans to lease on a part-time basis an existing MRI unit owned by
Sycamore Shoals Hospital. A copy of the lease agreement is attached as Attachment
A, 6. Sycamore Shoals bore the cost of the equipment purchase.

11



IIL. (A) Attach a copy of the plot plan of the site on an 8 1/2” x 11” sheet of white paper which must
include:

(B)

IV.

1.

2
3.
4

Size of site (in acres);
Location of structure on the site; and
Location of the proposed construction.

Names of streets, roads or highway that cross or border the site.

Please note that the drawings do not need to be drawn to scale. Plot plans are required for
all projects.

A plot plan is attached as Attachment B, 111.

Describe the relationship of the site to public transportation routes, if any, and to any
highway or major road developments in the area. Describe the accessibility of the
proposed site to patients/clients.

The MRI is located at Sycamore Shoals Hospital at 1501 West Elk Avenue in Elizabethton,
Tennessee, which is across the street from Medical Care’s medical offices at 1500 West Elk
Avenue. West Elk Avenue is a 4-lane highway also known as Hwy 67 and Hwy 321 that is
readily accessible to patients in or traveling to the Elizabethton area. West Elk Avenue is the
busiest road in Carter County.

Elizabethton does not have a public transportation system. From Johnson City / Washington
County, patients can travel on Hwy 67 (6-7miles) and see the office on the right. From
Unicoi County, patients can travel Hwy 26 north to exit 24 right onto Hwy 67 and then find
the hospital on the left. From Bristol / Sullivan County, patients can travel 19E south toward
Elizabethton, turn right on Hwy 67, and see the hospital on the right. From Kingsport /
Sullivan County, patients can travel Hwy 26 South to exit 24, turn left on Hwy 67, and find
the hospital on the left.

Attach a floor plan drawing for the facility which includes legible labeling of patient care
rooms (noting private or semi-private), ancillary areas, equipment areas, etc. on an 8 1/2” x
11” sheet of white paper.

NOTE: DO NOT SUBMIT BLUEPRINTS. Simple line drawings should be submitted and
need not be drawn to scale.

A floor plan is attached as Attachment B. IV.

For a Home Health Agency or Hospice, identify:
N/A.

12
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Existing service area by County;
Proposed service area by County;

A parent or primary service provider;
Existing branches; and

Proposed branches.

13



SECTION C: GENERAL CRITERIA FOR CERTIFICATE OF NEED

In accordance with Tennessee Code Annotated § 68-11-1609(b), “no Certificate of Need
shall be granted unless the action proposed in the application for such Certificate is
necessary to provide needed health care in the area to be served, can be economically
accomplished and maintained, and will contribute to the orderly development of health
care.” The three (3) criteria are further defined in Agency Rule 0720-4-.01. Further
standards for guidance are provided in the state health plan (Guidelines for Growth),
developed pursuant to Tennessee Code Annotated §68-11-1625.

The following questions are listed according to the three (3) criteria: (I) Need, (II) Economic
Feasibility, and (III) Contribution to the Orderly Development of Health Care. Please
respond to each question and provide underlying assumptions, data sources, and
methodologies when appropriate. Please type each question and its response on an 8 1/2” x
11” white paper. All exhibits and tables must be attached to the end of the application in
correct sequence identifying the question(s) to which they refer. If a question does not apply
to your project, indicate “Not Applicable (NA).”

UESTIONS

I NEED

1. Describe the relationship of this proposal toward the implementation of the State Health
Plan and Tennessee’s Health: Guidelines for Growth.

Please discuss how the proposed project will relate to the 5 Principals for Achieving
Better Health found in the State Health Plan." Please type out each principal and
provide a separate response to each one.

1 The Purpose of the State Health Plan is to improve the Health of Tennesseans.

The proposed sharing arrangement will improve patient access to important diagnostic
equipment and promote coordinated patient care, which will, in turn, improve patient health
outcomes. Patients diagnosed sooner can receive faster treatment resulting in better outcomes
at lower overall costs.

2 Every Citizen should have reasonable access to healthcare.

The proposed sharing arrangement with a facility located directly across the street from the
Practice in Carter County will improve patient access to important diagnostic testing. If this
Project is approved, wait times for patients of the Practice who need MRI scans will diminish
given the Practice’s access to the Sycamore Shoals Hospital MRI scanner during times that
have been specifically reserved as a result of the sharing arrangement. The inconvenience
faced by patients who had to travel miles from the Practice to access other MRI scanners that
were available sooner for purposes of scheduling an MRI should be almost eliminated by the

14



proposed arrangement. Patients diagnosed sooner can receive faster treatment resulting in
better outcomes at lower overall costs.

3 The state's health care resources should be developed to address the needs of
Tennesseans while encouraging competitive markets, economic efficiencies, and the
continued development of the state's health care system.

The proposed project promotes economic efficiencies because the costs associated with its
implementation are substantially lower than those associated with the Practice’s acquisition of
its own MRI unit. Additionally, the proposed project contributes to the orderly development
of the State’s health care system by optimizing the utilization of an existing MRI unit and not
duplicating services. Markets can remain competitive because the proposed project would not
result in underutilization of existing providers.

4 Every citizen should have confidence that the quality of health care is continually
monitored and standards are adhered to by health care providers; and

Medical Care, PLLC is a NCQA”® certified level 3 Patient Centered Medical Home®. In order
to obtain this level of certification, the practice achieved the highest level of coordinated
proactive patient centered care after being evaluated both onsite and offsite according to
NCQA standards, known throughout the healthcare industry as being the most rigorous in
evaluating quality of care.

Medical Care, PLLC is currently accredited by the American College of Radiology (ACR) for
existing imaging modalities of CT and nuclear medicine. Once the new MRI is in place at
Sycamore Shoals Hospital, the facility (and Medical Care) will begin the process to become
accredited by ACR. This ACR accreditation should be completed within the first year of the
MRI’s operation and will signify that there are appropriate quality and safety standards in
place and that there are qualified personnel operating the MRI and monitoring the MRI
equipment specifications and performance so as to meet all state and federal requirements.

5 The state should support the development, recruitment, and retention of a sufficient
and guality health care workforce.

If this project is approved, Medical Care, PLLC intends to work with National Diagnostic
Imaging (NDI) for its MRI interpretations (NDI will use teleradiology via PACS technology
in reviewing MRI scans). NDI radiologists are board certified, fellowship trained and licensed
in Tennessee. Several have subspecialty in MRI and specifically in neuroradiology. The

% National Committee for Quality Assurance (“NCQA”) is a private, 501(c)(3) not-for-profit organization which
manages voluntary accreditation programs for individual physicians, health plans, and medical groups.

® Blue Cross Blue Shield (BCBS) of Tennessee is a formal sponsor of the NCQA Patient-Centered Medical Home
(“PCMH”) Recognition program. Level 3 designation by NCQA is the highest achievable recognition for a medical
group. NCQA’s Patient Centered Medical Home program recognizes physician practices that prioritize the
strengthening of the physician-patient relationship, coordinate care for patients across multiple settings, and engage in a
team approach to improving patient care.

15



radiologists meet continuing medical education requirements and maintain current Tennessee
licenses.

NDI is located in Beachwood, Ohio. The company has been providing subspecialty
teleradiology services to hospitals, imaging centers, office-based imaging practices and
outpatient clinics nationwide since 2003.

a. Please provide a response to each criterion and standard in Certificate of Need
Categories that are applicable to the proposed project. Do not provide responses to
General Criteria and Standards (pages 6-9) here.

MAGNETIC RESONANCE IMAGING (MRI)

Standards and Criteria

1. Utilization Standards for non-Specialty MRI Units.

a.  An applicant proposing a new non-Specialty stationary MRI service should project a
minimum of at least 2160 MRI procedures in the first year of service, building to a
minimum of 2520 procedures per year by the second year of service, and building to a
minimum of 2880 procedures per year by the third year of service and for every year
thereafter.

The 2880 HSDA threshold anticipates that facilities will operate at or above 80% of a total
capacity of 3600 procedures. For stationary MRI units, 3600 total capacity assumes that 1.2
procedures are performed per hour x 12 hours per day x 5 days per week x 50 weeks per year.

Assuming 1.2 MRI procedures per hour as per the HSDA utilization threshold calculation, Medical
Care’s ideal capacity given its proposed part-time use of the MRI at Sycamore Shoals Hospital 12
hours per week (3 blocks of 4 hours each) would be 1.2 procedures performed per hour x 12 hours
per week x 50 weeks per year, or 720 procedures annually. 80% of 720 calculates to 576
procedures.

During the year 2014, Medical Care physicians referred patients for a total of 692 MRI scans:

Type of MRI Number of Patients
MRI-Abdomen 26
MRI-Brain 117
MRI-Chest 2
MRI-Extremity 31
MRI-Neck 106
MRI-Pelvis 8
MRI-Spine 402

TOTAL 692

Meeting 80% of a total 720 procedure threshold is not expected to be an issue for Medical Care.
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Comprehensive utilization data for the years 2011-2013 for all MRI units operating in the proposed
service area is attached as Attachment C. I, Need a.1.a. There are 21 fixed MRI units and 1 mobile
MRI unit in the proposed service area, operated by 16 providers. Two (2) of the 21 fixed MRI
units are “specialty MRI units” and perform only scans of extremities’. The MRI utilization of all
of the 21 fixed MRI units in the proposed service area was 47,064 procedures in 2013 (for an
average utilization of 2241) and 49676 procedures in 2012 (for an average utilization of 2366).
Excluding the two extremity-only scanners, the MRI utilization of fixed MRI units in the proposed
service area was 46662 procedures in 2013 (for an average utilization of 2456) and 49051
procedures in 2012 (for an average utilization of 2582).

Most of the fixed units in operation in the proposed service area that are operating below the 2,880
per unit utilization threshold are at private physician practices. Only two of the hospital units
operating in the proposed service area are below the utilization threshold, namely, Unicoi County
Memorial Hospital and Sycamore Shoals Hospital. Sycamore Shoals Hospital MRI utilization for
2013 was 1719, a difference in HSDA’s utilization threshold of 1161.

The Sycamore Shoals unit has sufficient unused capacity to accommodate the Practice’s patients,
and the proposed sharing arrangement is a superior alternative to bringing another full time unit
into the market.  Further, Medical Care’s proposed sharing of the Sycamore Shoals Hospital unit
in lieu of a proposed purchase of its own unit will bring the MRI unit at Sycamore Shoals Hospital
much closer to the utilization threshold and is the most efficient use of resources. Most
importantly, the proposed sharing arrangement with Sycamore Shoals Hospital will enable the
physicians of the Practice to provide seamless continuity of care and better manage their patients’
course of care. The arrangement represents the best and most efficient use of health care resources.

Future MRI utilization

Medical Care, PLLC has grown consistently over the past 15+ years and anticipates continued
annually growth of at least 5%. The MRI utilization should grow consistently with the group and
patient volumes. Thus, Medical Care anticipates that its MRI studies for the 1¥ year of operation
will be 726 and 762 in the 2" year of operation.

b. Providers proposing a new non-Specialty mobile MRI service should project a
minimum of at least 360 mobile MRI procedures in the first year of service per day of
operation per week, building to an annual minimum of 420 procedures per day of
operation per week by the second year of service, and building to a minimum of 480
procedures per day of operation per week by the third year of service and for every
year thereafter.

Not applicable.

¢.  An exception to the standard number of procedures may occur as new or improved
technology and equipment or new diagnostic applications for MRI units are
developed. An applicant must demonstrate that the proposed unit offers a unique
and necessary technology for the provision of health care services in the Service Area.

7 Both units are owned by Appalachian Orthopedic Associates. One is located in Johnson City in Washington County.
The other is located in Sullivan County.
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Not applicable.

d.  Mobile MRI units shall not be subject to the need standard in paragraph 1 b if fewer
than 150 days of service per year are provided at a given location. However, the
applicant must demonstrate that existing services in the applicant's Service Area are
not adequate and/or that there are special circumstances that require these additional
services.

Not applicable.

e. Hybrid MRI Units. The HSDA may evaluate a CON application for an MRI
"hybrid" Unit (an MRI Unit that is combined/utilized with medical equipment such
as a megavoltage radiation therapy unit or a positron emission tomography unit)
based on the primary purposes of the Unit.

Not applicable.

2. Access to MRI Units. All applicants for any proposed new MRI Unit should document that
the proposed location is accessible to approximately 75% of the Service Area's population.
Applications that include non-Tennessee counties in their proposed Service Areas should
provide evidence of the number of existing MRI units that service the non-Tennessee
counties and the impact on MRI unit utilization in the non-Tennessee counties, including the
specific location of those units located in the non-Tennessee counties, their utilization rates,
and their capacity (if that data are available).

The MRI scanner that Medical Care is proposing to share is located directly across the street from
the building housing the Practice’s Elizabethton office at Sycamore Shoals Hospital. In 2014,
Medical Care saw a total of 23,275 patients. 11,716 (50.33%) of the patients resided in Carter
County. 8,130 (34.93%) of the patients resided in Washington County. 1,110 (4.77%) of the
patients resided in Sullivan County. 871 (3.74%) of the patients resided in Johnson County. 608
(2.6%) of the patients resided in Unicoi County. No other counties in Tennessee accounted for
greater than 2% of Medical Care’s patient base. Accordingly, the service area for the MRI service
is comprised of Carter, Johnson, Sullivan, Unicoi and Washington counties. With the exception of
Sullivan County, all of the counties comprising the Applicant’s service area -- Carter, Johnson,
Unicoi and Washington -- are designated as medically underserved areas (“MUA”) by the United
States Health Resources and Services Administration.

Given the experience of Medical Care, PLLC at the Elizabethton office, the proposed location of the
MRI unit will prove accessible to at least 75% of the service area’s population.

3. Economic Efficiencies. All applicants for any proposed new MRI Unit should document
that alternate shared services and lower cost technology applications have been investigated
and found less advantageous in terms of accessibility, availability, continuity, cost, and
quality of care.
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In Carter County, Tennessee, where the MRI is located and where over 50% of the Practice’s
patients resided in 2014, there is currently only one (1) provider offering MRI services, namely,
Sycamore Shoals Hospital. According to the most recent utilization data available, this hospital
MRI unit operated below the 2,880 per unit utilization threshold in 2011, 2012 and 2013.
Sycamore Shoals Hospital MRI utilization for 2013 was 1719, a difference in HSDA’s utilization
threshold of 1161.

The Sycamore Shoals unit has sufficient unused capacity to accommodate the Practice’s patients,
and the proposed sharing arrangement is a superior alternative to bringing another full time unit
into the market.  Further, Medical Care’s proposed sharing of the Sycamore Shoals Hospital unit
in lieu of a proposed purchase of its own unit will bring the MRI unit at Sycamore Shoals Hospital
much closer to the utilization threshold and is the most efficient use of resources. Most
importantly, the proposed sharing arrangement with Sycamore Shoals Hospital will enable the
physicians of the Practice to provide seamless continuity of care and better manage their patients’
course of care. The arrangement represents the best and most efficient use of health care resources.

4, Need Standard for non-Specialty MRI Units.

A need likely exists for one additional non-Specialty MRI unit in a Service Area when the
combined average utilization of existing MRI service providers is at or above 80% of the
total capacity of 3600 procedures, or 2880 procedures, during the most recent twelvemonth
period reflected in the provider medical equipment report maintained by the HSDA. The
total capacity per MRI unit is based upon the following formula:

Stationary MRI Units; 1.20 procedures per hour x twelve hours per day x 5 days per
week x 50 weeks per year = 3,600 procedures per year

Mobile MRI Units: Twelve (12) procedures per day x days per week in operation x 50
weeks per year. For each day of operation per week, the optimal efficiency is 480
procedures per year, or 80 percent of the total capacity of 600 procedures per year.

The 2880 HSDA threshold anticipates that facilities will operate at or above 80% of a total
capacity of 3600 procedures. For stationary MRI units, 3600 total capacity assumes that 1.2
procedures are performed per hour x 12 hours per day x 5 days per week x 50 weeks per year.

Assuming 1.2 MRI procedures per hour as per the HSDA utilization threshold calculation, Medical
Care’s ideal capacity given its proposed part-time use of the MRI at Sycamore Shoals Hospital 12
hours per week (3 blocks of 4 hours each) would be 1.2 procedures performed per hour x 12 hours
per week x 50 weeks per year, or 720 procedures annually. 80% of 720 calculates to 576
procedures.

During the year 2014, Medical Care physicians referred patients for a total of 692 MRI scans:

Type of MRI Number of Patients
MRI-Abdomen 26
MRI-Brain 117
MRI-Chest 2
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MRI-Extremity 31
MRI-Neck 106
MRI-Pelvis 8
MRI-Spine 402
TOTAL 692

Meeting 80% of a total 720 procedure threshold is not expected to be an issue for Medical Care.

Comprehensive utilization data for the years 2011-2013 for all MRI units operating in the proposed
service area is attached as Attachment C. I, Need a.1.a. There are 21 fixed MRI units and 1 mobile
MRI unit in the proposed service area, operated by 16 providers. Two (2) of the 21 fixed MRI
units are “specialty MRI units™ and perform only scans of extremities®. The MRI utilization of all
of the 21 fixed MRI units in the proposed service area was 47,064 procedures in 2013 (for an
average utilization of 2241) and 49676 procedures in 2012 (for an average utilization of 2366).
Excluding the two extremity-only scanners, the MRI utilization of fixed MRI units in the proposed
service area was 46662 procedures in 2013 (for an average utilization of 2456) and 49051
procedures in 2012 (for an average utilization of 2582).

Most of the fixed units in operation in the proposed service area operating below the 2,880 per unit
utilization threshold are at private physician practices. Only two of the hospital units operating in
the proposed service area are below the utilization threshold, namely, Unicoi County Memorial
Hospital and Sycamore Shoals Hospital. Medical Care proposes to share the Sycamore Shoals
Hospital unit, which is located in Carter County where over 50% of the Practice’s patients reside,
rather than bring an additional MRI into the market. Sycamore Shoals Hospital is the sole provider
offering MRI services in Carter County.

According to the most recent utilization data available, the Sycamore Shoals Hospital MRI unit
operated below the 2,880 per unit utilization threshold in 2011, 2012 and 2013. Sycamore Shoals
Hospital MRI utilization for 2013 was 1719, a difference in HSDA’s utilization threshold of 1161.

The Sycamore Shoals unit has sufficient unused capacity to accommodate the Practice’s patients,
and the proposed sharing arrangement is a superior alternative to bringing another full time unit
into the market.  Further, Medical Care’s proposed sharing of the Sycamore Shoals Hospital unit
in lieu of a proposed purchase of its own unit will bring the MRI unit at Sycamore Shoals Hospital
much closer to the utilization threshold and is the most efficient use of resources. Most
importantly, the proposed sharing arrangement with Sycamore Shoals Hospital will enable the
physicians of the Practice to provide seamless continuity of care and better manage their patients’
course of care. The arrangement represents the best and most efficient use of health care resources.

5. Need Standards for Specialty MRI Units.
a. Dedicated fixed or mobile Breast MRI Unit. An applicant proposing to acquire a
dedicated fixed or mobile breast MRI unit shall not receive a CON to use the MRI unit for non-
dedicated purposes and shall demonstrate that annual utilization of the proposed MRI unit in
the third year of operation is projected to be at least 1,600 MRI procedures (.80 times the total

8 Both units are owned by Appalachian Orthopedic Associates. One is located in Johnson City in Washington County.
The other is located in Sullivan County.
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capacity of 1 procedure per hour times 40 hours per week times 50 weeks per year), and that:

1. It has an existing and ongoing working relationship with a breast-imaging
radiologist or radiology proactive group that has experience interpreting breast images
provided by mammography, ultrasound, and MRI unit equipment, and that is trained to
interpret images produced by an MRI unit configured exclusively for mammographic
studies; Not applicable

2. Its existing mammography equipment, breast ultrasound equipment, and the
proposed dedicated breast MRI unit are in compliance with the federal Mammography
Quality Standards Act; Not applicable

3. It is part of or has a formal affiliation with an existing healthcare system that
provides comprehensive cancer care, including radiation oncology, medical oncology,
surgical oncology and an established breast cancer treatment program that is based in the
proposed service area. Not applicable

4. It has an existing relationship with an established collaborative team for the
treatment of breast cancer that includes radiologists, pathologists, radiation oncologists,
hematologist/oncologists, surgeons, obstetricians/gynecologists, and primary care
providers. Not applicable

b.  Dedicated fixed or mobile Extremity MRI Unit. An applicant proposing to institute a
Dedicated fixed or mobile Extremity MRI Unit shall provide documentation of the total
capacity of the proposed MRI Unit based on the number of days of operation each week, the
number of days to be operated each year, the number of hours to be operated each day, and the
average number of the unit is capable of performing each hour. The applicant shall then
demonstrate that annual utilization of the proposed MRI Unit in the third year of operation is
reasonably projected to be at least 80 per cent of the total capacity. Non-specialty MRI
procedures shall not be performed on a Dedicated fixed or mobile Extremity MRI Unit and a
CON granted for this use should so state on its face.

Not applicable

c¢.  Dedicated fixed or mobile Multi-position MRI Unit. An applicant proposing to institute a
Dedicated fixed or mobile Multi-position MRI Unit shall provide documentation of the total
capacity of the proposed MRI Unit based on the number of days of operation each week, the
number of days to be operated each year, the number of hours to be operated each day, and the
average number of MRI procedures the unit is capable of performing each hour. The applicant
shall then demonstrate that annual utilization of the proposed MRI Unit in the third year of
operation is reasonably projected to be at least 80 per cent of the total capacity. Non-specialty
MRI procedures shall not be performed on a Dedicated fixed or mobile Multi-position MRI
Unit and a CON granted for this use should so state on its face. Not applicable

6. Separate Inventories for Specialty MRI Units and non-Specialty MRI Units. If data
availability permits, Breast, Extremity, and Multi-position MRI Units shall not be counted in the
inventory of non-Specialty fixed or mobile MRI Units, and an inventory for each category of
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Specialty MRI Unit shall be counted and maintained separately. None of the Specialty MRI Units
may be replaced with non-Specialty MRI fixed or mobile MRI Units and a Certificate of Need
granted for any of these Specialty MRI Units shall have included on its face a statement to that
effect. A non-Specialty fixed or mobile MRI Unit for which a CON is granted for Specialty MRI
Unit purpose use-only shall be counted in the specific Specialty MRI Unit inventory and shall
also have stated on the face of its Certificate of Need that it may not be used for non-Specialty
MRI purposes. Noted.

7. Patient Safety and Quality of Care. The applicant shall provide evidence that any proposed
MRI Unit is safe and effective for its proposed use.

a. The United States Food and Drug Administration (FDA) must certify the proposed MRI
Unit for clinical use.

See Attachment B.ILE.1.a.4. The proposed MRI Unit has been approved for use by the FDA.

b.  The applicant should demonstrate that the proposed MRI Procedures will be offered in a
physical environment that conforms to applicable federal standards, manufacturer's
specifications, and licensing agencies' requirements.

Appropriate location of the magnet, installation of proper safety mechanisms, and
documentation, training and implementation of all appropriate safety policies and procedures
applicable in federal standards, manufacturer’s specifications and licensing agencies will be
established and enforced.

¢.  The applicant should demonstrate how emergencies within the MRI Unit facility will
be managed in conformity with accepted medical practice.

The Applicant will adhere to the ACR Guidance Document for Safe MR Practices published by
the American College of Radiology included in Attachment C.1.a.MRI Standards and Criteria
7.c. A physician will be on premises (in the hospital ER) and technician(s) appropriately trained
in emergency response procedures will be present when patients are being scanned. A crash cart
stocked with appropriate equipment and medications will be maintained at all times.

d. The applicant should establish protocols that assure that all MRl Procedures
performed are medically necessary and will not unnecessarily duplicate other services.

The Applicant will adhere to the ACR Practice Guideline For Performing And Interpreting
Magnetic Resonance Imaging (MRI) included in Attachment C.1.a.MRI Standards and Criteria
7d.

e. An applicant proposing to acquire any MRI Unit or institute any MRI service,
including Dedicated Breast and Extremity MRI Units, shall demonstrate that it meets or is
prepared to meet the staffing recommendations and requirements set forth by the
American College of Radiology, including staff education and training programs.

22



The Applicant is prepared to meet the staffing recommendations and requirements set forth by
the American College of Radiology, including staff education and training programs.

f.  All applicants shall commit to obtain accreditation from the Joint Commission, the
American College of Radiology, or a comparable accreditation authority for MRI within
two years following operation of the proposed MRI Unit.

Medical Care, PLLC will begin the process to become ACR accredited immediately following
approval of the CON application. This ACR accreditation should be completed within the first
year of operation.

g.  All applicants should seek and document emergency transfer agreements with local
area hospitals, as appropriate. An applicant's arrangements with its physician medical
director must specify that said physician be an active member of the subject transfer
agreement hospital medical staff.

Medical Care, PLLC will use IPC, a local hospitalist group which specializes in in-patient care,
for any necessary hospital admissions. Like Medical Care, PLLC, IPC participates in One
Partner, the local health information exchange (HIE) along with Qualuable, a Medicare approved
ACO / MSSP. Both of these increase patient coordination and efficiency and quality. IPC
maintains privileges and access to all area hospitals in the Mountain States Health Alliance
(MSHA) system as well as Wellmont facilities and will cover the Applicant’s patients as
needed’. Please see the letter from IPC included as Attachment C.1.a. MRI Standards and

Criteria 7.g.

h. The applicant must provide supervision and interpretation by a board certified
radiologist or physician demonstrating experience and training in the relevant imaging
procedure, with certification by the appropriate regulatory body

If this project is approved, Medical Care, PLLC intends to work with National Diagnostic
Imaging (NDI) for its MRI interpretations (NDI will use teleradiology via PACS technology
in reviewing MRI scans). NDI radiologists are board certified, fellowship trained and licensed
in Tennessee. Several have subspecialty in MRI and specifically in neuroradiology. The
radiologists meet continuing medical education requirements and maintain current Tennessee
licenses.

NDI is located in Beachwood, Ohio. The company has been providing subspecialty
teleradiology services to hospitals, imaging centers, office-based imaging practices and
outpatient clinics nationwide since 2003.

8. The applicant should provide assurances that it will submit data in a timely fashion as
requested by the HSDA to maintain the HSDA Equipment Registry.

? IPC is not contracted with all hospitals in the proposed service area ~ it does not admit to Indian Path Medical Center,
but does admit to Holston Valley, both within Kingsport.
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If approved, Medical Care, PLLC will submit all data in a timely fashion as requested by the
HSDA to maintain the HSDA Equipment Registry.

9. In light of Rule 0720-11.01, which lists the factors concerning need on which an
application may be evaluated, and Principle No.2 in the State Health Plan, "Every citizen
should have reasonable access to health care,”” the HSDA may decide to give special
consideration to an applicant:

a. Who is offering the service in a medically underserved area as designated by the
United States Health Resources and Services Administration?

With the exception of Sullivan County, all of the counties comprising the Applicant’s
service area -- Carter, Johnson, Unicoi and Washington -- are designated as medically
underserved areas (“MUA”) by the United States Health Resources and Services
Administration. (In Johnson, Carter and Unicoi counties, the entire county 1is
designated as a MUA. In Washington County, only the Bethesda Division Service Area
is deemed an MUA).

b. Who is a "'safety net hospital" or a "children's hospital" as defined by the Bureau
of TennCare Essential Access Hospital payment program; or

Not applicable.

¢. Who provides a written commitment of intention to contract with at least one
TennCare MCO and, if providing adult services, to participate in the Medicare
program; or

The Applicant is the largest TennCare provider in Carter County and already contracts
with all TennCare MCOs. The Applicant also participates in the Medicare program. In
2014, 36.4% of the patients treated at Medical Care, PLLC were TennCare enrollees
and 28.89% of the patients were on Medicare. (Medical Care, PLLC is one of the four
principle primary care physician groups in Qualuable Medical Professionals, LLC, a
Medicare Accountable Care Organization (ACO) which is a participant in the Medicare
shared savings program).

d. Who is proposing to use the MRI unit for patients that typically require longer
preparation and scanning times (e.g., pediatric, special needs, sedated, and
contrast agent use patients). The applicant shall provide in its application
information supporting the additional time required per scan and the impact on
the need standard.

Medical Care, PLLC is a multi-specialty medical practice with 17 physicians and 14
physician extenders in specialties that include family practice, general practice, internal
medicine, general surgery, gynecology and pediatrics. Elderly and pediatric patients
account for approximately one-third (1/3) of all patients at Medical Care, PLLC (19%
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of patients are over 60 years old; 12% of patients are less than 10 years old). As one of
the largest TennCare providers, the practice also sees many mentally and physically
disabled children in State custody. Further, the practice cares for the brain injured
residents of Crumley House and adults with intellectual and developmental disabilities
at Dawn of Hope and Envision. All of these patients do typically require longer
preparation and scanning times, however, the practice does not anticipate that care of
these patients will negatively affect its ability to meet its an appropriate utilization
level'’ for MRI scans.

[END OF RESPONSES TO MRI CRITERIA AND STANDARDS]

2. Describe the relationship of this project to the applicant facility’s long-range development
plans, if any.

The project is consistent with the long-range plans of the Applicant as it will enable the physicians
at Medical Care, PLLC to provide more comprehensive care to their patients in a more cost
effective manner and increase patient access and convenience. Medical Care, PLLC has always
focused on patient centered care. Medical Care’s motto is “Medical care with a heart” which also
ties into the company’s heart logo. Medical Care was the first walk-in physician office in Carter
County and is open on evenings and weekends. Medical Care has always focused on the highest
quality while maintaining cost competiveness. As medical Care has grown, it has continued to add
additional services and become comprehensive in ancillary services which also add to patient
convenience and access. The practice implemented its current electronic medical records (EMR)
system in 1997 and was one of the first adopters of this technology in Tennessee. The practice has
continued to adopt technologies which aid in coordination with other physicians through its past
partnership in CareSpark and its current participation with One Partner, the local health
information exchange (HIE). MRI is the next logical addition in this long term plan to provide
high quality, comprehensive services which are accessible and convenient to all patients. Having
MRI will also improve patient coordination of imaging services and decrease treatment times.
MRI will also allow Medical Care to control costs as we continue to transition from a current fee
for service (quantity) reimbursement to a quality based reimbursement models.

Medical Care, PLLC is one of the four principle primary care physician groups in Qualuable
Medical Professionals, LLC, a Medicare Accountable Care Organization (ACO) which is a
participant in the Medicare shared savings program. Qualuable Medical Professionals has a triple
aim to reform healthcare, namely, to improve service, to improve quality, and to lower costs. The
ability to offer MRI services to its patients at such a proximate location to the practice (across the
street) and to be able to control the scheduling of the MRI procedures will further all three of these
goals by resulting in comprehensive coordinated results, control of patient quality of care and
service and control over cost.

1% Medical Care describes what it proposes is an appropriate utilization level for its MRI scans on page 16 of this
Application in its response to Utilization Standards for non-Specialty MRI Units.
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3. Identify the proposed service area and justify the reasonableness of that proposed area.
Submit a county level map including the State of Tennessee clearly marked to reflect the service
area. Please submit the map on 81/2” x 11” sheet white paper marked only with ink detectable by
a standard photocopier (i.e., no highlighters, pencils, etc.).

In 2014, Medical Care saw a total of 23,275 patients. 11,716 (50.33%) of the patients resided in
Carter County. 8,130 (34.93%) of the patients resided in Washington County. 1,110 (4.77%) of
the patients resided in Sullivan County. 871 (3.74%) of the patients resided in Johnson County.
608 (2.6%) of the patients resided in Unicoi County. No other counties in Tennessee accounted for
greater than 2% of Medical Care’s patient base. Accordingly, the service area for the MRI service
is comprised of Carter, Johnson, Sullivan, Unicoi and Washington counties. With the exception of
Sullivan County, all of the counties comprising the Applicant’s service area -- Carter, Johnson,
Unicoi and Washington -- are designated as medically underserved areas (“MUA”) by the United
States Health Resources and Services Administration.

A county level map of the State of Tennessee marked to reflect the service area is included as
Attachment C.Need.3.

4. A. Describe the demographics of the population to be served by this proposal.

The Applicant’s proposed service area is comprised of Carter, Johnson, Unicoi, Sullivan and
Washington counties in Tennessee. The area is home to roughly 385,961 people, with 57,359 in
Carter County, 18,090 in Johnson County, 18,419 in Unicoi, 159,494 in Sullivan, and 132,599 in
Washington County in 2015. The table below summarizes this Year 2015 projected population
data available from the TN Department of Health as well as projected enrollee data available from
the Bureau of TennCare, and demographic information from the US Census Bureau and the TN
Department of Health for each county in the proposed service area:

Variable Carter Johnson Unicoi Sullivan Washington Service Tennessee
Area
Total Population in 2015 57.359 18,090 18,419 159,494 132,599 385,961 6,649,438
# of Females 29,296 8,382 9,399 82,312 67,713 197,102 3,403,267
% Female 51.07% 46.33% 51.03% 51.61% 51.07% 51.07% 51.18%
Age 65+ 11,279 3,822 4,029 34,287 22.369 75,786 1,012,937
Age 65+, % Total Population | 19.66% 21.13% 21.87% 21.5% 16.87% 19.64% 15.23%
TennCare Enrollees'! 12,298 4,233 3,817 30,453 21,634 72,435 1,324.208
Females 7,069 2,343 2,181 17,439 12,585 41,617 766,798
TennCare Enrollees as a % 21.44% 23.40% 20.72% 19.09% 16.32% 18.77% 19.91%
of Total Population
Median Age 42.8 43.7 449 44.0 39.6 43 35.9
Median Household Income | $31,842 $29,609 $32,292 | $39.479 $42,075 $35,059 $44,298
Population % Below Poverty | 22.9% 26.4% 21.7% 18.3% 18.3% 21.52% 17.6%
Level

" TennCare enrollment data as of midmonth November 2014,
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B. Describe the special needs of the service area population, including health disparities, the
accessibility to consumers, particularly the elderly, women, racial and ethnic minorities, and low-
income groups. Document how the business plans of the facility will take into consideration the
special needs of the service area population.

Medical Care, PLLC’s participation in the TennCare and Medicare programs helps serve the
special needs of the service area population, which, as indicated above in the response to 4.A.,
shows large female and elderly populations, low median household income and higher TennCare
enrollment rates compared to Tennessee as a whole. Approval of this project will improve the
population’s access to diagnostic tests that can improve patient outcomes in both surgical and non
surgical cases.

5. Describe the existing or certified services, including approved but unimplemented CONs, of
similar institutions in the service area. Include utilization and/or occupancy trends for each of the
most recent three years of data available for this type of project. Be certain to list each institution
and its utilization and/or occupancy individually. Inpatient bed projects must include the
following data: admissions or discharges, patient days, and occupancy. Other projects should use
the most appropriate measures, e.g., cases, procedures, visits, admissions, etc.

There are no approved but unimplemented CONs of similar projects in the service area.

Comprehensive utilization data for the years 2011-2013 for all MRI units operating in the proposed
service area is attached as Attachment C, I, Need a.1.a.'%.

There are 21 fixed MRI units and 1 mobile MRI unit in the proposed service area, operated by 16
providers. Two (2) of the 21 fixed MRI units are “specialty MRI units” and perform only scans of
extremities’>. The MRI utilization of all of the 21 fixed MRI units in the proposed service area
was 47,064 procedures in 2013 (for an average utilization of 2241) and 49676 procedures in 2012
(for an average utilization of 2366). Excluding the two extremity-only scanners, the MRI
utilization of fixed MRI units in the proposed service area was 46662 procedures in 2013 (for an
average utilization of 2456) and 49051 procedures in 2012 (for an average utilization of 2582).

Most of the fixed units in operation in the proposed service area that are operating below the 2,880
per unit utilization threshold are at private physician practices. Only two of the hospital units
operating in the proposed service area are below the utilization threshold, namely, Unicoi County
Memorial Hospital and Sycamore Shoals Hospital. Sycamore Shoals Hospital MRI utilization for
2013 was 1719, a difference in HSDA’s utilization threshold of 1161.

The Sycamore Shoals unit has sufficient unused capacity to accommodate the Practice’s patients,
and the proposed sharing arrangement is a superior alternative to bringing another full time unit
into the market.  Further, Medical Care’s proposed sharing of the Sycamore Shoals Hospital unit
in lieu of a proposed purchase of its own unit will bring the MRI unit at Sycamore Shoals Hospital
much closer to the utilization threshold and is the most efficient use of resources. Most
importantly, the proposed sharing arrangement with Sycamore Shoals Hospital will enable the

"2 The most current utilization data available through the State’s equipment registry is as of 8/11/2014.
" Both units are owned by Appalachian Orthopedic Associates. One is located in Johnson City in Washington County.
The other is located in Sullivan County.
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physicians of the Practice to provide seamless continuity of care and better manage their patients’
course of care. The arrangement represents the best and most efficient use of health care resources.

6. Provide applicable utilization and/or occupancy statistics for your institution for each of the
past three (3) years and the projected annual utilization for each of the two (2) years following
completion of the project. Additionally, provide the details regarding the methodology used to
project utilization. The methodology must include detailed calculations or documentation from
referral sources, and identification of all assumptions.

This is a proposed new service for Medical Care, PLLC. Accordingly, there is no historical data
available.

During the year 2014, Medical Care physicians referred patients for a total of 692 MRI scans:

Type of MRI Number of Patients
MRI-Abdomen 26
MRI-Brain 117
MRI-Chest 2
MRI-Extremity 31
MRI-Neck 106
MRI-Pelvis 8
MRI-Spine 402

TOTAL 692

Assuming 1.2 MRI procedures per hour as per the HSDA utilization threshold calculation, Medical
Care’s ideal capacity given its proposed part-time use of the MRI at Sycamore Shoals Hospital 12
hours per week (3 blocks of 4 hours each) would be 1.2 procedures performed per hour x 12 hours
per week x 50 weeks per year, or 720 procedures annually. 80% of 720 calculates to 576
procedures.

Medical Care, PLLC has grown consistently over the past 15+ years and anticipates continued
annually growth of at least 5%. The MRI utilization should grow consistently with the group and
patient volumes. Thus, Medical Care anticipates that its MRI studies for the 1" year of operation
(2015) will be 726 and 762 in the 2™ year of operation. (Utilization for the second and third years
of operation assume the ability to perform more than 1.2 procedures per hour and/or additional
adjustment of the “block times” available to Medical Care, PLLC, which is permitted under its
MRI License Agreement with Sycamore Shoals Hospital.

Economic Feasibility

1. Provide the cost of the project by completing the Project Costs Chart on the following
page.

Justify the cost of the project.
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e All projects should have a project cost of at least $3,000 on Line F. (Minimum CON
Filing Fee). CON filing fee should be calculated from Line D. (See Application
Instructions for Filing Fee

e The cost of any lease (building, land, and/or equipment) should be based on fair
market value or the total amount of the lease payments over the initial term of the
lease, whichever is greater. Note: This applies to all equipment leases including by
procedure or “per click” arrangements. The methodology used to determine the total
lease cost for a ""per click" arrangement must include, at 2 minimum, the projected
procedures, the "per click' rate and the term of the lease.

e The cost for fixed and moveable equipment includes, but is not necessarily limited to,
maintenance agreements covering the expected useful life of the equipment; federal,
state, and local taxes and other government assessments; and installation charges,
excluding capital expenditures for physical plant renovation or in-wall shielding,
which should be included under construction costs or incorporated in a facility lease.

¢ For projects that include new construction, modification, and/or renovation;
documentation must be provided from a contractor and/or architect that
support the estimated construction costs.

Projected costs are set forth on the Project Cost Chart included as Attachment C Economic
Feasibility 1. Because the MRI unit in question will already be in place and operational, the
project costs in this application consist primarily of the cost of the space and equipment lease.
There is no construction or renovation involved in this project. The project will be funded through
operating revenues and cash reserves.

The lease payment for the use of the Hospital’s facility space, equipment and personnel (excluding
the personnel needed to register the Practice’s patients, a diagnostic-imaging technician and
physician personnel for professional interpretation or analysis) is due to be paid within fifteen (15)
days following the end of each month as follows:

1) Eight Hundred and Seventeen Dollars ($817.00) per each four (4) hours of Block
Time during which the GE MRI and Mobile MRI are used by Medical Care.

(ii) One Thousand and Twenty Four Dollars ($1,024.00) per each four (4) hours of
Block Time during which the New MRI Unit is used by PLLC.

(iii)  Twenty Dollars and Eighty Three Cents ($20.83) per month for PLLC’s use of two
storage lockers at the Hospital.

The lease between the parties permits Medical Care to use Sycamore Shoals Hospital’s premises
and equipment in three (3) “block times” of 4 hours each (on Tuesdays from 7:00am until 11:00am
and from 11:30 until 3:30pm and on Fridays from 7:00am until 11:00am), for a total of twelve (12)
hours each week. Each year the parties may mutually agree to adjust the “block times.”
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Under this arrangement, Medical Care anticipates that the cost associated with its use of the
premises and equipment will be $159,744 annually ($3,072 per week for 3 blocks x 52 weeks) and
that the cost associated with its use of lockers will be $249.96 annually ($20.83/month x 12
months), signifying a total annual lease cost of $159.993.96. The initial term of the lease is 10
years, so the total of the lease payments is $1,599,939.60.

2. Identify the funding sources for this project.

Please check the applicable item(s) below and briefly summarize how the project will be
financed. (Documentation for the type of funding MUST be inserted at the end of the
application, in correct alpha/numeric order and identified as Attachment C, Economic
Feasibility-2.)

__A. Commercial loan--Letter from lending institution or guarantor stating favorable
initial contact, proposed loan amount, expected interest rates, anticipated term of the loan,
and any restrictions or conditions;

__B. Tax-exempt bonds--Copy of preliminary resolution or a letter from the issuing
authority stating favorable initial contact and a conditional agreement from an
underwriter or investment banker to proceed with the issuance;

___C. General Obligation bonds—Copy of resolution from issuing authority or minutes
from the appropriate meeting.

__D. Grants--Notification of intent form for grant application or notice of grant award;
or

X E. Cash Reserves--Appropriate documentation from Chief Financial Officer.

__F. Other—Identify and document funding from all other sources.

3. Discuss and document the reasonableness of the proposed project costs. If applicable,
compare the cost per square foot of construction to similar projects recently approved by the
Health Services and Development Agency.

Because the MRI unit in question will already be in place and operational, the project costs in this
application consist primarily of the cost of the space and equipment lease. There are no associated
site acquisition, construction or renovation costs involved. The project will be funded through
operating revenues and cash reserves.

Medical Care anticipates that the cost associated with its use of the premises and equipment will be
$159,744 annually ($3,072 per week for 3 blocks x 52 weeks) and that the cost associated with its
use of lockers will be $249.96 annually ($20.83/month x 12 months), signifying a total annual
lease cost of $159.993.96. The initial term of the lease is 10 years, so the total of the lease
payments is $1,599,939.60.

As indicated on the attached Project Costs Chart, the total project cost for this proposal is
$1,608,550.71 (reflective of legal fees, space and equipment lease and CON filing fee). Medical
Care submits that the costs are reasonable and justified in light of the costs of other similar
applicants.
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4, Complete Historical and Projected Data Charts on the following two pages--Do not modify
the Charts provided or submit Chart substitutions! Historical Data Chart represents revenue
and expense information for the last zhree (3) years for which complete data is available for
the institution. Projected Data Chart requests information for the two (2) years following the
completion of this proposal. Projected Data Chart should reflect revenue and expense
projections for the Proposal Only (i.e., if the application is for additional beds, include
anticipated revenue from the proposed beds only, not from all beds in the facility).

The Historical Data Chart and the Projected Data Chart have been completed and are included as
Attachment C Economic Feasibility 4.

5. Please identify the project’s average gross charge, average deduction from operating revenue,
and average net charge.

The project’s average gross charge will be $1584.55 for MRI’s. With the provision for contractual
adjustments, charity and bad debt averaging $691.89 per scan, the average net charge then
becomes $892.66.

6. A. Please provide the current and proposed charge schedules for the proposal. Discuss any
adjustment to current charges that will result from the implementation of the proposal.
Additionally, describe the anticipated revenue from the proposed project and the impact
on existing patient charges.

As the proposal involves a new service (MRI), there are no current charge schedules and no
projected adjustment to current charges. The average projected gross charge, average projected
deduction (including projected contractual adjustments, provision for charity care and bad
debts), the average projected net charge, and the anticipated revenue from the proposed project
for the two years following completion are presented in the table below as well as in the

Projected Data Chart.

Year 1 Year 2
Average Gross Charge $1584.55 $1584.55
Average Projected Deduction $691.89 $691.89
Average Projected Net Charge $892.66 $892.66
Anticipated Gross Operating $1.150.383.30 $1207.427.10
Revenue I U
Anticipated Net Operating $648.071.16 $680.207.00
Revenue B U

B. Compare the proposed charges to those of similar facilities in the service
area/adjoining service areas, or to proposed charges of projects recently approved by the
Health Services and Development Agency. If applicable, compare the proposed charges of
the project to the current Medicare allowable fee schedule by common procedure
terminology (CPT) code(s).
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A comparison of the proposed charges to the current Medicare allowable fee schedule by CPT code
is represented in the table below:

i Medicir

o | w s L

Schedule
70551 MRI]I HEAD W/O CONTRAST $1,400.00 437.20
70552 | MRI HEAD W/ CONTRAST $1,640.00 488.23
70553 MRI HEAD W/ & W/O CONTRAST $2,060.00 571.93
?51550_ MRI CHEST W/O CONTRAST $1,400.00 477.68
71551 MRI CHEST W CONTRAST $1,640.00 530.76
71552 MRI CHEST W & W/O CONTRAST $2,200.00 675.02
72141 f MRI CERVICAL SPINE W/O CONTRAST $1,250.00 387.18
72142 MRI CERVICAL SPINE W/ CONTRAST $1,500.00 498.10
72146 MRI THORACIC SPINE W/O CONTRAST $1,400.00 387.86
72147 | MRl THORACIC SPINE W/ CONTRAST $1,500.00 439.92
72148 MRI LUMBAR SPINE W/O CONTRAST $1,300.00 382.08
72149 MRI LUMBAR SPINE W/ CONTRAST $1,600.00 481.43
72156; - | MRIC SPINE W/ & W/O CONTRAST $2,000.00 572.27
72157 MRI T SPINE W/ & W/O CONTRAST $2,000.00 531.78
7-21538 MRI L SPINE W/ & W/O CONTRAST $2.000.00 560.02
72195 MRI PELVIS W/O CONTRAST $1,250.00 432.09
; ?'2]9f:- MRI PELVIS W CONTRAST $1,500.00 480.06
72197 MRIPELVIS W & W/O CONTRAST $1,900.00 585.88
73218 MRI UPPER EXTREMITY W/O CONTRAST $1,200.00 424.95
73219 | MRIUPPER EXTREMITY W CONTRAST $1,450.00 471.56
73220, MRI UPPER EXTREMITY W & W/O CONTRAST $1,750.00 581.45
732:-2.'1__ % ._ MRI UPPER EXTREMITY JOINT W/O CONTRAST $1,200.00 282.05
7322-2 || MRI UPPER EXTREMITY JOINT W CONTRAST $1,400.00 442.64
73223 MRI UPPER EXTREMITY JOINT W & W/O CONTRAST $1,900.00 548.11
73718 MRI LOWER EXTREMITY W/O CONTRAST $1,200.00 422.23
73719+ | MRI LOWER EXTREMITY W CONTRAST $1,400.00 479.38
73720" | MRI LOWER EXTREMITY W & W/O CONTRAST $1,750.00 585.20
73721 MRI LOWER EXTREMITY JOINT W/O CONTRAST $1,200.00 282.05
73722 | MRI LOWER EXTREMITY JOINT W CONTRAST $1,350.00 449.10

32



73723 MRI LOWER EXTREMITY JOINT W & W/O CONTRAST | $1,950.00 547.77

74181 MRI ABDOMEN W/O CONTRAST $1,400.00 382.42

74182 MRI ABDOMEN W CONTRAST $1,600.00 528.04
74183 | MRI ABDOMEN W & W/O CONTRAST $2,000.00 587.92
MEDICAL CARE, PLLC AVERAGE GROSS CHARGE PER PROCEDURE $1,584.55

The Applicant’s proposed average gross charge is reasonable in relation to those of similar facilities in
the service area (average $2,850.07 in 2013) as demonstrated in the table below.

County Facility Average Gross Charge in 2013
Carter Sycamore Shoals Hospital $4,366.35
Johnson Johnson County Community Hospital $3,558.47
Sullivan Appalachian Orthopedic Associates, PC $1,063.90
Sullivan Bristol Regional Medical Center $2,751.47
Sullivan Holston Valley Imaging Center, LLC $2,682.13
Sullivan Holston Valley Medical Center $2,704 .38
Sullivan Indian Path Medical Center $4,373.27
Sullivan Meadowview Outpatient Diagnostic Center $1,696.17
Sullivan Sapling Grove Qutpatient Diagnostic Center $1,737.56
Sullivan Volunteer Parkway Imaging Center $2,661.13
Unicoi Unicoi County Memorial Hospital $2,299.97
Washington Appalachian Orthopedic Associates —Johnson

City $1,063.11

Washington Franklin Woods Community Hospital $4,408.10

Washington Johnson City Medical Center $4,477.30

Washington Mountain States Imaging at Med Tech $4.307.68
Parkway

Washington Watauga Orthopedics, PLC $1.450.18

AVERAGE GROSS CHARGE PER PROCEDURE $2,850.07

7. Discuss how projected utilization rates will be sufficient to maintain cost-effectiveness.

Projected utilization is based on current utilization rates of MRI services of Medical Care, PLLC
patients and the historic rate of growth in patients at the medical practice. The Projected Data Chart
outlines the cost-effectiveness of the proposal. A positive cash flow is expected in the first year of
operation.

8. Discuss how financial viability will be ensured within two years; and demonstrate the
availability of sufficient cash flow until financial viability is achieved.

Revenue and expense information for this proposal for Years 1 and 2 following project completion is
included in the Projected Data Chart. The net operating income less capital expenditures as represented
is projected to be $386,107.24 in year 1 and $414,823.04 in year 2. As reflected on the Projected Data
Chart, the project produces a positive net operating income in the first two years of operation. No
capital cost is required, and the project has a positive cash flow from the outset.
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9, Discuss the project’s participation in state and federal revenue programs including a
description of the extent to which Medicare, TennCare/Medicaid, and medically indigent patients
will be served by the project. In addition, report the estimated dollar amount of revenue and
percentage of total project revenue anticipated from each of TennCare, Medicare, or other state
and federal sources for the proposal’s first year of operation.

Medical Care, PLLC is the largest TennCare provider in Carter County and already contracts with
all TennCare MCOs. The Practice also participates in the Medicare program. In 2014, 36.4% of
the patients treated at Medical Care, PLL.C were TennCare enrollees and 28.89% of the patients
were on Medicare. (Medical Care, PLLC is one of the four principle primary care physician
groups in Qualuable Medical Professionals, LLC, a Medicare Accountable Care Organization
(ACO) which is a participant in the Medicare shared savings program). Private insurance accounted
for 31.53% of the patients, Worker’s Compensation accounted for 1% of the patients and private pay
accounted for 2.5% of the patients. Medical Care, PLLC anticipates seeing a similar payor mix in the
future.

The estimated dollar amount of revenue and percentage of total project revenue anticipated from
TennCare and Medicare for the proposal’s first year of operation is set forth below:

TennCare Medicare
Gross TennCare and Medicare $418.739.41 $ 332.460.77
MRI Revenues i
% of Total MRI Revenues
36.4% 28.9%

10. Provide copies of the balance sheet and income statement from the most recent reporting
period of the institution and the most recent audited financial statements with accompanying
notes, if applicable. For new projects, provide financial information for the corporation,
partnership, or principal parties involved with the project. Copies must be inserted at the end of
the application, in the correct alpha-numeric order and labeled as Attachment C, Economic
Feasibility-10.

The most recent financial statements for Medical Care, PLLC and Pine Palms Management LLC
(consolidated) are attached as requested and labeled Attachment C Economic Feasibility 10.

11. Describe all alternatives to this project which were considered and discuss the advantages and
disadvantages of each alternative including but not limited to:

Options Considered by Medical Care, PLLC include:

Option One: Maintain the status quo/do nothing -- Medical Care, PLLC considered the option to do
nothing and maintain the status quo, but this would result in continued patient delays in scheduling,
large up-front fee deposits required prior to scheduling, and out of network issues for CIGNA
patients. Doing nothing would also maintain the patient inconvenience factor as patients would
still be likely to travel to out of county facilities for scans. Doing nothing will continue the lack of
patient coordination and timely treatment.
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Option Two: Obtaining approval to acquire a fixed MRI scanner for the Carter County location of the
medical practice — Medical Care unsuccessfully applied to HSDA to exercise this option.

Option Three: Establishing a mobile MRI service -- this alternative is not optimal operationally or
clinically and will not meet the current and growing patient care needs of Medical Care, PLLC. Initial
cost evaluations are similar to those of a fixed magnet -- a mobile unit would require significant build-
out costs for modifications to parking, weight support of trailer, electric supply, etc. Further, there is
limited physical space for parking a mobile trailer close to the radiology area of the practice. Patients
would be exposed to the elements (rain & snow etc.) in order to access the mobile unit. Handicapped
patients would have to use a wheelchair lift to access the mobile unit rather than having ground level
access to a fixed unit.

a. A discussion regarding the availability of less costly, more effective, and/or more efficient
alternative methods of providing the benefits intended by the proposal. If development of
such alternatives is not practicable, the applicant should justify why not; including reasons as
to why they were rejected.

Medical Care, PLLC considered whether other less costly, more effective/efficient options existed.
Medical Care, PLLC considered acquiring a lower cost extremities only MR, but after reviewing
the imaging needs of its patients, the practice concluded that the significant limitations associated
with an extremities only MRI would not meet the needs of its patients and would also greatly
reduce its utilization of an MRI which would decrease efficiency.

The practice also considered an open, low powered MRI. Medical Care determined that, while
these systems can be less expensive initially, they have reduced quality images, particularly in
neurologic studies and imaging larger patients. Since quality and patient care is our highest
priority, this option was found insufficient to meet patients’ needs.

Medical Care, PLLC considered establishing a mobile MRI service. This alterative would require
significant modification to the parking lot and electrical service. Patients would be exposed to
inclement weather (rain and snow), which would increase the risk of injury. Further, the mobile
services which are housed in trailers can exacerbate symptoms for claustrophobic patients and
prove less accessible for handicapped and injured patients. In reviewing pricing for mobile
service, Medical Care, PLLC found that there was not a significant cost savings and the estimated
patient load would require it to be parked permanently. After review, this option was eliminated
due to several problems without any savings.

Medical Care, PLLC considered the option to do nothing and maintain the status quo, but this
would result in continued patient delays in scheduling, large up-front fee deposits required prior to
scheduling, and out of network issues for CIGNA patients. Doing nothing would also maintain the
patient inconvenience factor as patients would still be likely to travel to out of county facilities for
scans. Doing nothing will continue the lack of patient coordination and timely treatment.
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b. The applicant should document that consideration has been given to alternatives to new
construction, e.g., modernization or sharing arrangements. It should be documented that
superior alternatives have been implemented to the maximum extent practicable.

This proposal IS a sharing arrangement and involves NO new construction.
CONTRIBUTION TO THE ORDERLY DEVELOPMENT OF HEALTH CARE

1. List all existing health care providers (e.g., hospitals, nursing homes, home care
organizations, etc.), managed care organizations, alliances, and/or networks with which the
applicant currently has or plans to have contractual and/or working relationships, e.g.,
transfer agreements, contractual agreements for health services.

Medical Care will continue to work closely with other healthcare providers in the area including:
Mountain States Health Alliance hospitals, Wellmont Health Systems, East Tennessee State
University, Lincoln Memorial University, local nursing homes, clinics and other healthcare
providers, Medicare and all managed care plans in the area including Blue Cross Blue Shield,
United Healthcare, Cigna, Crest Point, Highlands IPA, and Qualuable (ACO).

2. Describe the positive and/or negative effects of the proposal on the health care system.
Please be sure to discuss any instances of duplication or competition arising from your
proposal including a description of the effect the proposal will have on the utilization rates of
existing providers in the service area of the project.

The proposal is beneficial to the health care system and will result in minimal to no negative
effects from unnecessary duplication of services. Patients will benefit from the proposed sharing
arrangement in many ways including, shorter wait times, improved convenience, expedited
diagnosis and treatment and coordinated care.

3. Provide the current and/or anticipated staffing pattern for all employees providing patient
care for the project. This can be reported using FTEs for these positions. Additionally, please
compare the clinical staff salaries in the proposal to prevailing wage patterns in the service
area as published by the Tennessee Department of Labor & Workforce Development and/or
other documented sources.

Medical Care expects to use 1 existing full-time technician (who does other radiology procedures
at the practice such as CT, x-ray and DeXA) as its MRI technician during its block times at the
Hospital (12 hours per week plus 30 minutes before and after each of the 3 4-hour blocks). This
technician’s pay rate will be the same as it is currently ($24/hr plus benefits amounting to an
additional $7.50/hr). The annual personnel cost associated with using this technician in connection
with the proposed sharing arrangement is $24,570.00 ($31.50/hr x 15 hrs/week x 52 weeks/year).

According to the US Department of Labor, Bureau of Labor Statistics, as of May 2014, the hourly
mean wage in Tennessee for radiologic technologists was $23.68 and the annual mean wage was
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$49,250. The hourly rate Medical Care plans to pay its technician exceeds the hourly mean wage
in Tennessee for radiologic technologists.

4. Discuss the availability of and accessibility to human resources required by the proposal,
including adequate professional staff, as per the Department of Health, the Department of
Mental Health and Developmental Disabilities, and/or the Division of Mental Retardation
Services licensing requirements.

Medical Care, PLLC does not anticipate that finding appropriately licensed staff will be a problem
as the practice receives many resumes of experienced technologists looking for work. Moreover,
East Tennessee State University has a program training new 4 year technologists graduating each
semester.

5. Verify that the applicant has reviewed and understands all licensing certification as
required by the State of Tennessee for medical/clinical staff. These include, without
limitation, regulations concerning physician supervision, credentialing, admission privileges,
quality assurance policies and programs, utilization review policies and programs, record
keeping, and staff education.

The Applicant has reviewed and understands all licensing certification as required by the State of
Tennessee for medical/clinical staff.

6. Discuss your health care institution’s participation in the training of students in the areas
of medicine, nursing, social work, etc. (e.g., internships, residencies, etc.).

Medical Care, PLLC works closely with East Tennessee State University in medical student
rotations and nurse practitioners. The practice also works with King College and Milligan College
in rotating and job shadowing nursing students.

7. (a) Please verify, as applicable, that the applicant has reviewed and understands the
licensure requirements of the Department of Health, the Department of Mental Health and
Developmental Disabilities, the Division of Mental Retardation Services, and/or any
applicable Medicare requirements.

The Applicant has reviewed and understands the licensure requirements of the Department of
Health and applicable Medicare requirements.

(b) Provide the name of the entity from which the applicant has received or will receive
licensure, certification, and/or accreditation.

Accreditation: American College of Radiology

(c) If an existing institution, please describe the current standing with any licensing,
certifying, or accrediting agency. Provide a copy of the current license of the facility.
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Not applicable.

(d) For existing licensed providers, document that all deficiencies (if any) cited in the last
licensure certification and inspection have been addressed through an approved plan of
correction. Please include a copy of the most recent licensure/certification inspection with an
approved plan of correction.

Not applicable.

8. Document and explain any final orders or judgments entered in any state or country by a
licensing agency or court against professional licenses held by the applicant or any entities or
persons with more than a 5% ownership interest in the applicant. Such information is to be
provided for licenses regardless of whether such license is currently held.

No such final orders or judgments exist.

9. Identify and explain any final civil or criminal judgments for fraud or theft against any person
or entity with more than a 5% ownership interest in the project.

No such final judgments exist.

10. If the proposal is approved, please discuss whether the applicant will provide the Tennessee
Health Services and Development Agency and/or the reviewing agency information concerning
the number of patients treated, the number and type of procedures performed, and other data as

required.

If approved, Medical Care will submit all information required.
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PROOF OF PUBLICATION
Attach the full page of the newspaper in which the notice of intent appeared with the mast and
dateline intact or submit a publication affidavit from the newspaper as proof of the publication of
the letter of intent.
Attached as requested.
DEVELOPMENT SCHEDULE

1. Please complete the Project Completion Forecast Chart on the next page. If the project will be
completed in multiple phases, please identify the anticipated completion date for each phase.

Completed as requested and attached as Project Completion Forecast Chart

2. If the response to the preceding question indicates that the applicant does not anticipate
completing the project within the period of validity as defined in the preceding paragraph, please
state below any request for an extended schedule and document the “good cause” for such an

extension.

Not applicable.
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This company is organized under the Tennessee Revised Limited Liability Company Act,
more specifically, Tenn. Code Ann. §48-249-1101 et seq.

1. The name of the Professional Limited Liability Company is: Medical Care, PLLC.
The name and address of the Professional Limited Liability Company’s initial
registered office in Tennessee is: Redney S. Klein, Esq., Klein & Associates, 110
Corporate Drive, Suite 150, Johnson City, TN in Washington County, Tennessee.

3.  Number of members at the time of organization is 3.

4. The Professional Limited Liability Company will be member managed.

5.  This document is to be effective as of the date of filing.

6. The complete address of the Professional Limited Liability Company’s principal
office is: 401 E. Main St., Johnson City, TN 37601 in Washington County.

7. The Period of Duration is perpetual.

8. The purpose of the Professional Limited Liability Company is to render medical
services and other ancillary services.

9. The Professional Limited Liability Company has one or more qualified members
and no disqualified members.

/7 ;
D ecomber [0, da0 /ﬁ//ke@/z/ G

Signature Date S&énar.ure (rrﬁnag:,r or member authorized to

sign by the Professional Limited Liability Company)

Member J;(\\[f ¢y Ho(.)/ dndl

Signer’'s Capacity Name

BBER"BIVS




il STATE OF TENNESSEE
Y Tre Hargett, Secretary of State

' GR!CU)ﬁTURE i

T Division of Business Services

William R. Snodgrass Tower
312 Rosa L. Parks AVE, 6th FL
Nashville, TN 37243-1102

STEVEN HOPLAND April 23, 2015
401 EAST MAIN STREET
JOHNSON CITY, TN 37601

Request Type: Certificate of Existence/Authorization Issuance Date: 04/23/2015

Request #: 0160462 Copies Requested: 1
Document Receipt -

Receipt #: 002023912 Filing Fee: $22.25

Payment-Credit Card - State Payment Center - CC #: 162207129 $22.25

Regarding: MEDICAL CARE, PLLC

Filing Type: Limited Liability Company - Domestic Control # 592623

Formation/Qualification Date: 12/22/2008 Date Formed: 12/22/2008

Status: Active Formation Locale: TENNESSEE

Duration Term: Perpetual Inactive Date:

Business County: CARTER COUNTY

CERTIFICATE OF EXISTENCE
[, Tre Hargett, Secretary of State of the State of Tennessee, do hereby certify that effective as of
the issuance date noted above
MEDICAL CARE, PLLC

*is a Limited Liability Company duly formed under the law of this State with a date of
incorporation and duration as given above;

* has paid all fees, taxes and penalties owed to this State (as reflected in the records of the
Secretary of State and the Department of Revenue) which affect the existence/authorization of
the business:

* has filed the most recent annual report required with this office;
* has appointed a registered agent and registered office in this State;
* has not filed Articles of Dissolution or Articles of Termination. A decree of judicial dissolution

has not been filed.

Tre Hargett

Secretary of State.
Processed By: Cert Web User Verification #: 011640616

Phone (615) 741-6488 * Fax (615) 741-7310 * Website: http://tnbear.tn.gov/



OPERATING AGREEMENT
OF
MEDICAL CARE, PLLC

THIS AGREEMENT, made effective as of the _10'" day of Decewher | 2008,
between ARNOLD HOPLAND, having an address at 104 Ridgecrest Dr.,
Elizabethton, TN 37643; JEFFREY HOPLAND having an address at 711 E. Holston
Ave., Johnson City, TN 37601 and KENNETH HOPLAND having an address at 115
Stonebrook Loop, Elizabethton, TN 37643 (collectively hereinafter referred to as
“Members”).

WITNESSETH:

WHEREAS, the Members have formed a professional limited liability company
pursuant to the laws of the State of Tennessee and the Members desire to establish
their respective rights and obligations in connection with the limited liability
company;

NOW, THEREFORE, in consideration of the mutual covenants set forth herein and
other valuable consideration, the receipt and sufficiency of which hereby are
acknowledged, the Members agree as follows:

1. Formation

The parties hereby confirm that the Members have formed a professional limited
liability company (the “Limited Liability Company”) pursuant to the provisions of
the Tennessee Revised Limited Liability Company Act (Tenn. Code Ann. §48-249-
101 et seq.) and more specifically the Tennessee Professional Revised Limited
Liability Company Act (Tenn. Code Ann. Section 48-249-1101 et seq.), for the
purposes and the period and upon the terms and conditions hereinafter set forth.
The Articles of Organization of the Limited Liability Company has been filed and
accepted by the State of Tennessee and the Members shall execute, acknowledge,
swear to and file any other documents required under applicable law.

PAGE 1 0OF 18




OPERATING AGREEMENT OF
MEDICAL CARE, PLLC

2. Name

The name of the Limited Liability Company shall be MEDICAL CARE, PLLC, and
all business of the Limited Liability Company shall be conducted under said name,
or such other name as the Members from time to time may determine.

3. Purposes

The purposes of the Limited Liability Company are to incur indebtedness, secured
and unsecured; to enter into and perform contracts and agreements of any kind
necessary to, in connection with or incidental to the business of the Limited
Liability Company; and to carry on any other activities necessary to, in connection
with or incidental to the foregoing, as the Members in their discretion may deem
desirable. Additionally, the Limited Liability Company is and shall remain
organized as a professional limited liability company under the laws of the State of
Tennessee and as such shall as its primary purpose enter into the practice of
medicine through its physician members. Members must be licensed physicians in
. the State of Tennessee and in good standing.

4. Place of Business

The principal place of business and specified office of the Limited Liability Company
at which the records required to be maintained by the Limited Liability Company
under the Tennessee Revised Limited Liability Company Act (Tenn. Code Ann. §48-
249-101 et seq.) are to be kept shall be at 401 E. Main St., Johnson City, TN 37601,
or at such other or additional places of business within or outside of the State of
Tennessee as the Members from time to time may designate. The Members shall
notify the other Members of any change of the principal place of business and
specified office.

The Limited Liability Company hereby designates Rodney S. Klein, Esq. with an
address at 110 Corporate Dr., Suite 150, Johnson City, TN 37604, as the Registered
Agent of the Limited Liability Company for service of process.

The registered office and Registered Agent may be changed from time to time by the
Members by filing the prescribed forms with the appropriate governmental
authorities.
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OPERATING AGREEMENT OF
MEDICAL CARE, PLLC

5. Term

The term of the Limited Liability Company shall commence on the filing of the
Articles of Organization of the Limited Liability Company, and shall be perpetual
unless the Limited Liability Company is sooner terminated in accordance with this
Agreement.

6. Capital Contributions

Each of the Members shall contribute to the capital of the Limited Liability
Company the amount set forth opposite his name below:

MEMBER CAPITAL CONTRIBUTION
ARNOLD HOPLAND $100.00
JEFFREY HOPLAND $100.00
KENNETH HOPLAND $100.00

The Members shall not be required to make any additional capital contributions.

Except as specifically provided in this Agreement or required by law, no Member
shall have the right to withdraw or reduce his contributions to the capital of the
Limited Liability Company until the termination of the Limited Liability Company.
No Member shall have the right to demand and receive any distribution from the
Limited Liability Company in any form other than cash, regardless of the nature of
such Member's capital contribution. No Member shall be paid interest on capital
contributions to the Limited Liability Company.

The liability of any Member for the losses, debts, liabilities and obligations of the
Limited Liability Company shall be limited to paying: the capital contribution of
such Member when due under this Agreement; such Member's share of any
undistributed assets of the Limited Liability Company; and (only if and to the
extent at any time required by applicable law) any amounts previously distributed
to such Member by the Limited Liability Company.

7. Loans and Advances by Members

If any Member shall loan or advance any funds to the Limited Liability Company in
excess of the capital contribution of such Member prescribed herein, such loan or
advance shall not be deemed a capital contribution to the Limited Liability
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Company and shall not in any respect increase such Member's interest in the
Limited Liability Company,

8. Allocations and Distributions

As used in this Agreement, the terms “net profits” and “net losses” shall mean the
profits or losses of the Limited Liability Company from the conduct of the Limited
Liability Company's business, after all expenses incurred in connection therewith
have been paid or provided for, including any allowance for depreciation or
amortization of the cost of the realty.

The term “cash receipts” shall mean all cash receipts of the Limited Liability
Company from whatever source derived, including without limitation capital
contributions made by the Members; the proceeds of any sale, exchange,
condemnation or other disposition of all or any part of the realty or other assets of
the Limited Liability Company; the proceeds of any loan to the Limited Liability
Company; the proceeds of any mortgage or refinancing of any mortgage on all or
any part of the realty or other assets of the Limited Liability Company; the proceeds
of any insurance policy for fire or other casualty damage payable to the Limited
Liability Company; and the proceeds from the liquidation of the realty or other
assets of the Limited Liability Company following a termination of the Limited
Liability Company.

The term “capital transactions” shall mean any of the following: the sale of all or
any part of the realty or other assets of the Limited Liability Company or interests
therein; the refinancing or recasting of mortgages or other liabilities of the Limited
Liability Company; the condemnation of the realty to the extent the award is not
used for restoration; the receipt of insurance proceeds; and any other similar or
extraordinary receipts or proceeds which in accordance with generally accepted
accounting principles are attributable to capital, including transactions in
connection with the termination and dissolution of the Limited Liability Company.

The “capital account” for each Member shall mean the account established,
determined and maintained for such Member in accordance with Section 704(b) of
the Internal Revenue Code and Treasury Regulation Section 1.704-1(b)(2)(iv). The
capital account for each Member shall be increased by (1) the amount of money
contributed by such Member to the Limited Liability Company, (2) the fair market
value of property contributed by such Member to the Limited Liability Company
(net of liabilities secured by such contributed property that the Limited Liability
Company is considered to assume or take subject to under Section 752 of the
Internal Revenue Code), and (8) allocations to such Member of Limited Liability
Company income and gain (or items thereof), including income and gain exempt
from tax and income and gain described in Trea. Reg. Section 1.704-1(b)(2)(iv){g),
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but excluding income and gain described in subsection (b)(4)(i) of said Regulation,
and shall be decreased by (4) the amount of money distributed to such Member by
the Limited Liability Company, (5) the fair market value of property distributed to
such Member by the Limited Liability Company (net of liabilities secured by such
distributed property that such Member is considered to assume or take subject to
under Section 752 of the Code), (6) allocations to such Member of expenditures of
the Limited Liability Company described in Section 705(a)(2)(B) of the Code, and (7)
allocations of Limited Liability Company loss and deduction (or items thereof)
including loss and deduction described in Trea. Reg. Section 1.704-1(b)(2)(v)(g), but
excluding items described in (6) above and loss or deduction described in
subsections (b)(4)(1) or (b)(4)(iii) of said Regulation. Net profits and net losses of the
Limited Liability Company from other than capital transactions, as of the end of
any fiscal year or other period, shall be credited or charged to the capital accounts of
the Members prior to any charge or credit to said capital accounts for net profits
and net losses of the Limited Liability Company from capital transactions as of the
end of such fiscal year or other period. The capital account for each Member shall be
otherwise adjusted in accordance with the additional rules of Trea. Reg. Section
1.704-1(b)(2)(1v).

The term “Members' Percentage Interests” shall mean the percentages set forth
opposite the name of each Member below:

Members Percentage Interest
ARNOLD HOPLAND Thirty-Four percent (34%)
JEFFREY HOPLAND Thirty-Three percent (33%)
KENNETH HOPLAND Thirty-Three percent (33%)

During each fiscal year, the net profits and net losses of the Limited Liability
Company (other than from capital transactions), and each item of income, gain, loss,
deduction or credit entering into the computation thereof, shall be credited or
charged, as the case may be, to the capital accounts of each Member in proportion to
the Members' Percentage Interests. The net profits of the Limited Liability
Company from capital transactions shall be allocated in the following order of
priority: (a) to offset any negative balance in the capital accounts of the Members in
proportion to the amounts of the negative balance in their respective capital
accounts, until all negative balances in the capital accounts have been eliminated;
then (b) to the Members in proportion to the Members' Percentage Interests. The
net losses of the Limited Liability Company from capital transactions shall be
allocated in the following order of priority: (a) to the extent that the balances in the
capital accounts of any Members are in excess of their original contributions, to
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such Members in proportion to such excess balances in the capital accounts until all
such excess balances have been reduced to zero; then (b) to the Members in
proportion to the Members' Percentage Interests.

The cash receipts of the Limited Liability Company shall be applied in the following
order of priority: (a) to the payment by the Limited Liability Company of amounts
due on debts and liabilities of the Limited Liability Company other than to any
Member, and operating expenses of the Limited Liability Company; (b) to the
payment of interest and amortization due on any loan made to the Limited Liability
Company by any Member; (¢) to the establishment of cash reserves determined by
the Members to be necessary or appropriate, including without limitation reserves
for the operation of the Limited Liability Company's business, taxes and
contingencies; and (d) to the repayment of any loans made to the Limited Liability
Company by any Member. Thereafter, the cash receipts of the Limited Liability
Company shall be distributed among the Members as hereafter provided.

Except as otherwise provided in this Agreement or required by law, distributions of
cash receipts of the Limited Liability Company, other than from capital
transactions, shall be allocated among the Members in proportion to the Members'
Percentage Interests.

. Except as otherwise provided in this Agreement or required by law, distributions of
cash receipts from capital transactions shall be allocated in the following order of
priority: (a) to the Members in proportion to their respective capital accounts until
each Member has received cash distributions equal to any positive balance in his
capital account; then (b) to the Members in proportion to the Members' Percentage
Interests.

‘ It is the intention of the Members that the allocations hereunder shall be deemed to
have “substantial economic effect” within the meaning of Section 704 of the Internal
Revenue Code and Trea. Reg. Section 1.704-1. Should the provisions of this
Agreement be inconsistent with or in conflict with Section 704 of the Code or the
Regulations thereunder, then Section 704 of the Code and the Regulations shall be
deemed to override the contrary provisions hereof, If Section 704 or the Regulations
at any time require that limited liability company operating agreements contain
provisions which are not expressly set forth herein, such provisions shall be
incorporated into this Agreement by reference and shall be deemed a part of this
Agreement to the same extent as though they had been expressly set forth herein,
and the Members shall amend the terms of this Agreement to add such provisions,
and any such amendment shall be retroactive to whatever extent required to create
allocations with a substantial economic effect.
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9. Books, Records and Tax Returns

At all times during the continuance of the Limited Liability Company, the Membe'rs
shall keep or cause to be kept complete and accurate records and books of account in
which shall be entered each transaction of the Limited Liability Company.

The Limited Liability Company shall furnish to each Member, within seventy-five
days after the end of each fiscal year, an annual report of the Limited Liability
Company which shall include a balance sheet as of the end of such fiscal year; a
profit and loss statement of the Limited Liability Company for such fiscal year; a
statement of the balance in the capital account of such Member; and the amount of
such Member's share of the Limited Liability Company's income, gain, losses,
deductions and other relevant items for federal income tax purposes.

The Limited Liability Company shall prepare or cause to be prepared all federal,
state and local income tax and information returns for the Limited Liability
Company, and shall cause such tax and information returns to be filed timely with
the appropriate governmental authorities. Within seventy-five days after the end of
each fiscal year, the Limited Liability Company shall forward to each person who
was a Member during the preceding fiscal year a true copy of the Limited Liability
Company's information return filed with the Internal Revenue Service for the
preceding fiscal year.

All elections required or permitted to be made by the Limited Liability Company
under the Internal Revenue Code, and the designation of a tax matters partner
pursuant to Section 6231(a)(7) of the Internal Revenue Code for all purposes
permitted or required by the Code, shall be made by the Limited Liability Company
by the affirmative vote or consent of Members holding a majority of the Members'
Percentage Interests. The tax matters partner shall take such action as may be
necessary to cause each other Member to become a notice member within the
meaning of Section 6223 of the Code. The tax matters partner may not take any
action contemplated by Sections 6222 through 6232 of the Code without the consent
of the Limited Liability Company by the affirmative vote or consent of Members
holding a majority of the Members' Percentage Interests. Until such time as
otherwise change by the Members, ARNOLD HOPLAND is designated as the tax
matters partner.

The Limited Liability Company shall furnish to each Member, promptly upon
request, a current list of the names and addresses of all of the Members of the
Limited Liability Company, and any other persons or entities having any financial
interest in the Limited Liability Company.
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10. Bank Accounts

All funds of the Limited Liability Company shall be deposited in the Limited
Liability Company's name in such bank account or accounts as shall be designated
by the Members. Withdrawals from any such bank accounts shall be made only in
the regular course of business of the Limited Liability Company and shall be made

upon such signature or signatures as the Members from time to time may
designate.

11. Management of the Limited Liability Company

The business and affairs of the Limited Liability Company shall be conducted and
managed by the Members in accordance with this Agreement and the laws of
Tennessee.

Except as expressly provided elsewhere in this Agreement, all decisions respecting
the management, operation and control of the business and affairs of the Limited
Liability Company and all determinations made in accordance with this Agreement
shall be made by the affirmative vote or consent of Members holding a majority of
the Members' Percentage Interests.

The Members shall devote such time and attention as the Members deem necessary
to the conduct and management of the business and affairs of the Limited Liability
Company. The Members may hire such persons or entities as desirable to conduct
the administrative affairs.

Each of the Members shall have authority to execute instruments on behalf of the
Limited Liability Company.

The Members shall receive, as compensation for the services of the Members to the
Limited Liability Company, such sums as may be determined from time to time by
the affirmative vote or consent of Members holding a majority of the Members'
Percentage Interests.

At all times, any and all decisions requiring professional medical judgment shall be
decided only by a person or persons who are licensed physicians in the State of
Tennessee.

The Members may appoint by majority consent such other officers as they desire
and shall define the duties of the same at the time of election.
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12. Assignment of Interests

Except as otherwise provided in this Agreement, no Member or other person holding
any interest in the Limited Liability Company may assign, pledge, hypothecate,
transfer or otherwise dispose of all or any part of his interest in the Limited
Liability Company, including without limitation the capital, profits or distributions
of the Limited Liability Company without the prior written consent of the other
Members in each instance.

The Members agree that no Member may voluntarily withdraw from the Limited
Liability Company without the unanimous vote or consent of the Members.

A Member may assign all or any part of such Member's interest in the allocations
and distributions of the Limited Liability Company to any of the following
(collectively the “permitted assignees”): any person, corporation, partnership or
other entity as to which the Limited Liability Company has given consent to the
assignment of such interest in the allocations and distributions of the Limited
Liability Company by the unanimous vote or consent of the Members. An
assignment to a permitted assignee shall only entitle the permitted assignee to the
allocations and distributions to which the assigned interest is entitled, unless such
permitted assignee applies for admission to the Limited Liability Company and is
admitted to the Limited Liability Company as a Member in accordance with this
Agreement.

An assignment, pledge, hypothecation, transfer or other disposition of all or any
part of the interest of a Member in the Limited Liability Company or other person
holding any interest in the Limited Liability Company in violation of the provisions
hereof shall be null and void for all purposes.

No assignment, transfer or other disposition of all or any part of the interest of any
Member permitted under this Agreement shall be binding upon the Limited
Liability Company unless and until a duly executed and acknowledged counterpart
of such assignment or instrument of transfer, in form and substance satisfactory to
the Limited Liability Company, has been delivered to the Limited Liability
Company.

No assignment or other disposition of any interest of any Member may be made if
such assignment or disposition, alone or when combined with other transactions,
would result in the termination of the Limited Liability Company within the
meaning of Section 708 of the Internal Revenue Code or under any other relevant
section of the Code or any successor statute. No assignment or other disposition of
any interest of any Member may be made without an opinion of counsel satisfactory
to the Limited Liability Company that such assignment or disposition is subject to
an effective registration under, or exempt from the registration requirements of, the
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applicable federal and state securities laws. No interest in the Limited Liability

Company may be assigned or given to any person below the age of 21 years or to a
person who has been adjudged to be insane or incompetent.

Anything herein contained to the contrary, the Limited Liability Company shall be
entitled to treat the record holder of the interest of a Member as the absolute owner
thereof, and shall incur no liability by reason of distributions made in good faith to
such record holder, unless and until there has been delivered to the Limited
Liability Company the assignment or other instrument of transfer and such other
evidence as may be reasonably required by the Limited Liability Company to
establish to the satisfaction of the Limited Liability Company that an interest has
been assigned or transferred in accordance with this Agreement.

13. Right of First Refusal

If a Member desires to sell, transfer or otherwise dispose of all or any part of his
interest in the Limited Liability Company, such Member (the “Selling Member”)
shall first offer to sell and convey such interest to the other Members before selling,
transferring or otherwise disposing of such interest to any other person, corporation
or other entity. Such offer shall be in writing, shall be given to every other Member,
and shall set forth the interest to be sold, the purchase price to be paid, the date on
which the closing is to take place (which date shall be not less than thirty nor more
than sixty days after the delivery of the offer), the location within the State of
Tennessee at which the closing is to take place, and all other material terms and
conditions of the sale, transfer or other disposition.

Within fifteen days after the delivery of said offer the other Members shall deliver
to the Selling Member a written notice either accepting or rejecting the offer.
Failure to deliver said notice within said fifteen days conclusively shall be deemed a
rejection of the offer. Any or all of the other Members may elect to accept the offer,
and if more than one of the other Members elects to accept the offer, the interest
being sold and the purchase price therefore shall be allocated among the Members
so accepting the offer in proportion to their Members' Percentage Interests, unless
they otherwise agree in writing. The purchase price for the purchasing Members
shall be the lesser of the offer price or that amount according to Article 16, herein.

If any or all of the other Members elect to accept the offer, then the closing of title
shall be held in accordance with the offer and the Selling Member shall deliver to
the other Members who have accepted the offer an assignment of the interest being
sold by the Selling Member, and said other Members shall pay the purchase price to
the Selling Member.
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If no other Member accepts the offer, or if the Members who have accepted such
offer default in their obligations to purchase the interest, then the Selling Member
within 120 days after the delivery of the offer may sell such interest to any other
person or entity at a purchase price which is not less than the purchase price
prescribed in the offer and upon terms and conditions which are substantially the
same as the terms and conditions set forth in the offer, provided all other applicable
requirements of this Agreement are complied with. An assignment of such interest
to a person or entity who is not a Member of the Limited Liability Company shall
only entitle such person or entity to the allocations and distributions to which the
agsigned interest is entitled, unless such person or entity applies for admission to
the Limited Liability Company and is admitted to the Limited Liability Company as
a Member in accordance with this Agreement.

If the Selling Member does not sell such interest within said 120 days, then the
Selling Member may not thereafter sell such interest without again offering such
interest to the other Members in accordance with this Article 13.

14. Admission of New Members

The Members may admit new Members (or transferees of any interests of existing
Members) into the Limited Liability Company by the unanimous vote or consent of
the Members. All Members must be licensed physicians in good standing in the
State of Tennessee.

As a condition to the admission of a new Member, such Member shall execute and
acknowledge such instruments, in form and substance satisfactory to the Limited
Liability Company, as the Limited Liability Company may deem necessary or
desirable to effectuate such admission and to confirm the agreement of such
Member to be bound by all of the terms, covenants and conditions of this
Agreement, as the same may have been amended. Such new Member shall pay all
reasonable expenses in connection with such admission, including without
limitation reasonable attorneys' fees and the cost of the preparation, filing or
publication of any amendment to this Agreement or the Articles of Organization,
which the Limited Liability Company may deem necessary or desirable in
connection with such admission.

No new Member shall be entitled to any retroactive allocation of income, losses, or
expense deductions of the Limited Liability Company. The Limited Liability
Company may make pro rata allocations of income, losses or expense deductions to
a new Member for that portion of the tax year in which the Member was admitted
in accordance with Section 706(d) or the Internal Revenue Code and regulations
thereunder.
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In no event shall a new Member be admitted to the Limited Liability Company if
such admission would be in violation of applicable federal or state securities laws or
would adversely affect the treatment of the Limited Liability Company as a
partnership for income tax purposes.

15. Withdrawal Events Regarding Members and
Election to Continue the Limited Liability Company

In the event of the retirement, withdrawal, expulsion, or dissolution of a Member, or
an event of bankruptcy or insolvency, as hereinafter defined, with respect to a
Member, or the occurrence of any other event which terminates the continued
membership of a Member in the Limited Liability Company pursuant to the laws of
Tennessee (each of the foregoing being hereinafter referred to as a “Withdrawal
Event”), the Limited Liability Company shall continue unless within ninety days
after notice to the Members of such Withdrawal Event the remaining Members
unanimously elect to discontinue the business. A Member shall be deemed
withdrawn if: the Member is no longer licensed as a physician in the State of
Tennessee, the Member's employment with the Limited Liability Company is
terminated for any reason (voluntarily or involuntarily), the other Members

. unanimously agree to expel the Member from the Limited Liability Company or the
Member has not worked a minimum of forty hours per work week for six
consecutive months or a total of 120 non-consecutive days working less eight hours
per work day over a period of nine months. In the event of a Withdrawal Event
with respect to any Member, any successor in interest to such Member (including
without limitation any executor, administrator, heir, committee, guardian, or other
representative or successor) shall not become entitled to any rights or interest of
such Member in the Limited Liability Company, other than the allocations and
distributions to which such Member is entitled, unless such successor in interest is
admitted as a Member in accordance with this Agreement.

An “event of bankruptcy or insolvency” with respect to a Member shall occur if such
Member: applies for or consents to the appointment of a receiver, trustee or
liquidator of all or a substantial part of his assets; or makes a general assignment
for the benefit of creditors; or is adjudicated a bankrupt or an insolvent; or files a
voluntary petition in bankruptcy or a petition or an answer seeking an arrangement
with creditors or to take advantage of any bankruptcy, insolvency, readjustment of
debt or similar law or statute, or an answer admitting the material allegations of a
petition filed against him in any bankruptcy, insolvency, readjustment of debt or
similar proceedings; or takes any action for the purpose of effecting any of the
foregoing; or an order, judgment or decree shall be entered, with or without the
. application, approval or consent of such Member, by any court of competent
jurisdiction, approving a petition for or appointing a receiver or trustee of all or a
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substantial part of the assets of such Member, and such order, judgment or decree
shall continue unstayed and in effect for thirty days.

Furthermore, in the event of the death or withdrawal of a Member, within 60 days
after the appointment and qualification of the legal representative or
representatives of a deceased Member, or within 60 days of the withdrawal of the
Member, or within 120 days after the date of death of a deceased Member if no such
legal representative is appointed, such legal representative or representatives or
the heirs, distributees or beneficiaries of the deceased Member, or the withdrawing
Member, as the case may be, and each successor in interest to the Member's total
percentage of ownership of Company (Membership Interest) of the deceased or
withdrawing Member, shall offer to sell to the remaining Members all of the
Membership Interest of the deceased or withdrawing Member. The remaining
Members must in writing indicate to the offeror within 30 days of the receipt of the
offer whether such offer will be accepted.

The purchase price for the Membership Interest purchased pursuant to this Article
15 shall be determined in accordance with the provisions of Article 16 below,

When the Membership Interest of a deceased or withdrawing Member is purchased
pursuant to the provisions of this Article 15, the purchasers shall pay the purchase
price for the Membership Interest to the deceased Member's estate or the
withdrawing Member in cash or by certified check or as otherwise agreed between
the purchasing Member and the deceased Member’s representative, within 45 days
after acceptance of the offer. Upon receipt of the purchase price, the estate of the
deceased Member or the withdrawing member shall cause to be delivered to the
Company documentation evidencing the Membership Interest of the deceased or
withdrawing Member, with any other instruments required by the Company,
including estate or inheritance tax waivers, so that full and complete title to the
Membership Interest can be transferred on the books of the Company when the
Membership Interest of the deceased or withdrawing Member has been so
transferred.

16. Purchase Price

For purposes of purchases of Membership Interest pursuant to the provisions of this
Agreement, the purchase price shall be as follows (unless otherwise stated in the
Agreement).

The parties hereto agree that the purchase price for the entirety of the Membership
Interests shall be . The purchase price
to be applied for purchase of a specific Member’s interest shall be that the
proportional amount of the whole for the interests to be purchased. The purchase
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price may be adjusted annually by the unanimous consent of the Members. If no

adjustment ’is made then the purchase price shall remain the same as last set by
the Members.

17. Dissolution and Liquidation

The Limited Liability Company shall terminate upon the occurrence of any of the
following: the election by the Members to dissolve the Limited Liability Company
made by the unanimous vote or consent of the Members; the occurrence of a
Withdrawal Event with respect to a Member and the failure of the remaining
Members to elect to continue the business of the Limited Liability Company as
provided for in Article 15 above; or any other event which pursuant to this
Agreement, as the same may hereafter be amended, shall cause a termination of the
Limited Liability Company.

The liquidation of the Limited Liability Company shall be conducted and supervised
by a person designated for such purposes by the affirmative vote or consent of
Members holding a majority of the Members' Percentage Interests (the “Liquidating
Agent”), The Liquidating Agent hereby is authorized and empowered to execute any
and all documents and to take any and all actions necessary or desirable to
effectuate the dissolution and liquidation of the Limited Liability Company in
accordance with this Agreement.

Promptly after the termination of the Limited Liability Company, the Liquidating
Agent shall cause to be prepared and furnished to the Members a statement setting
forth the assets and liabilities of the Limited Liability Company as of the date of
termination. The Liquidating Agent, to the extent practicable, shall liquidate the
assets of the Limited Liability Company as promptly as possible, but in an orderly
and businesslike manner so as not to involve undue sacrifice.

The proceeds of sale and all other assets of the Limited Liability Company shall be
applied and distributed in the following order of priority: (a) to the payment of the
expenses of liquidation and the debts and liabilities of the Limited Liability
Company, other than debts and liabilities to Members; (b) to the payment of debts
and liabilities to Members; (¢) to the setting up of any reserves which the
Liquidating Agent may deem necessary or desirable for any contingent or
unforeseen liabilities or obligations of the Limited Liability Company, which
reserves shall be paid over to an attorney-at-law admitted to practice in the State of
Tennessee as escrowee, to be held for a period of two years for the purpose of
payment of the aforesaid liabilities and obligations, at the expiration of which
period the balance of such reserves shall be distributed as hereinafter provided; (d)
to the Members in proportion to their respective capital accounts until each Member
has received cash distributions equal to any positive balance in his capital account,
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in accordance with the rules and requirements of Trea. Reg. Section 1.704-

1(b)(2)(i)(b); and (e) to the Members in proportion to the Members' Percentage
Interests.

The liquidation shall be complete within the period required by Trea. Reg. Section
1.704-1(b)(2)(i)(b).

Upon compliance with the distribution plan, the Members shall cease to be such,
and the Limited Liability Company shall execute, acknowledge and cause to be filed
such certificates and other instruments as may be necessary or appropriate to
evidence the dissolution and termination of the Limited Liability Company.

18. Representations Of Members

Each of the Members represents, warrants and agrees that the Member is acquiring
the interest in the Limited Liability Company for the Member's own account for
investment purposes only and not with a view to the sale or distribution thereof; the
Member, if an individual, is over the age of 21; if the Member is an organization,
such organization is duly organized, validly existing and in good standing under the
laws of its state of organization and that it has full power and authority to execute

. this Agreement and perform its obligations hereunder; the execution and
performance of this Agreement by the Member does not conflict with, and will not
result in any breach of, any law or any order, writ, injunction or decree of any court
or governmental authority against or which binds the Member, or of any agreement
or instrument to which the Member is a party; and the Member shall not dispose of
such interest or any part thereof in any manner which would constitute a violation
of the Securities Act of 1933, the Rules and Regulations of the Securities and
Exchange Commission, or any applicable laws, rules or regulations of any state or
other governmental authorities, as the same may be amended.

19. Notices

All notices, demands, requests or other communications which any of the parties to
this Agreement may desire or be required to give hereunder shall be in writing and
shall be deemed to have been properly given if sent by express courier or by
registered or certified mail, return receipt requested, with postage prepaid,
addressed as follows: (a) if to the Limited Liability Company, to the Limited
Liability Company at the principal place of business of the Limited Liability
Company heretofore stated or to such other address or addresses as may be
designated by the Limited Liability Company by notice to the Members pursuant to
. this Article 19; and (b) if to any Member, to the address of said Member first above
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written, or to such other address as may be designated by said Member by notice to
the Limited Liability Company and the other Members pursuant to this Article 19.

20. Arbitration

Any dispute, controversy or claim arising out of or in connection with this
Agreement or any breach or alleged breach hereof shall, upon the request of any
party involved, be submitted to, and settled by, arbitration in the city in which the
principal place of business of the Limited Liability Company is then located,
pursuant to the commercial arbitration rules then in effect of the American
Arbitration Association (or at any other time or place or under any other form of
arbitration mutually acceptable to the parties involved). Any award rendered shall
be final and conclusive upon the parties and a judgment thereon may be entered in
a court of competent jurisdiction. The expenses of the arbitration shall be borne
equally by the parties to the arbitration, provided that each party shall pay for and
bear the cost of its own experts, evidence and attorneys' fees, except that in the
discretion of the arbitrator any award may include the attorneys' fees of a party if
' the arbitrator expressly determines that the party against whom such award is
. entered has caused the dispute, controversy or claim to be submitted to arbitration

as a dilatory tactic or in bad faith.

21. Amendments

This Agreement may not be altered, amended, changed, supplemented, waived or
modified in any respect or particular unless the same shall be in writing and agreed
to by the affirmative vote or consent of Members holding a majority of the Members'
Percentage Interests. No amendment may be made to Articles 6, 8, 12 and 16
hereof, insofar as said Articles apply to the financial interests of the Members,
except by the vote or consent of all of the Members. No amendment of any provision
of this Agreement relating to the voting requirements of the Members on any
specific subject shall be made without the affirmative vote or consent of at least the
number or percentage of Members required to vote on such subject.

22, Miscellaneous

This Agreement and the rights and liabilities of the parties hereunder shall be

governed by and determined in accordance with the laws of the State of Tennessee,

If any provision of this Agreement shall be invalid or unenforceable, such invalidity

or unenforceability shall not affect the other provisions of this Agreement, which
. shall remain in full force and effect.
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OPERATING AGREEMENT OF
MEDICAL CARE, PLLC

The captions in this Agreement are for convenience only and are not to be
considered in construing this Agreement. All pronouns shall be deemed to be the
masculine, feminine, neuter, singular or plural as the identity of the person or
persons may require. References to a person or persons shall include partnerships,
corporations, limited liability companies, unincorporated associations, trusts,
estates and other types of entities.

This Agreement, and any amendments hereto may be executed in counterparts all
of which taken together shall constitute one agreement.

This Agreement sets forth the entire agreement of the parties hereto with respect to
the subject matter hereof. It is the intention of the Members that this Agreement
shall be the sole source of agreement of the parties, and, except to the extent a
provision of this Agreement provides for the incorporation of federal income tax
rules or is expressly prohibited or ineffective under the Tennessee Revised Limited
Liability Company Act (Tenn. Code Ann. §48-249-101 et seq.) and more specifically
the Tennessee Professional Revised Limited Liability Company Act (Tenn. Code
Ann. Section 48-249-1101 et seq.), this Agreement shall govern even when
inconsistent with, or different from, the provisions of any applicable law or rule. To
the extent any provision of this Agreement is prohibited or otherwise ineffective
under the Tennessee Revised Limited Liability Company Act (Tenn. Code Ann. §48-
249-101 et seq.) and more specifically the Tennessee Professional Revised Limited
Liability Company Act (Tenn. Code Ann. Section 48-249-1101 et seq.), such
provision shall be considered to be ineffective to the smallest degree possible in
order to make this Agreement effective under the Tennessee Revised Limited
Liability Company Act (Tenn. Code Ann. §48-249-101 et seq.) and more specifically
the Tennessee Professional Revised Limited Liability Company Act (Tenn. Code
Ann. Section 48.249-1101 et seq.). If the Tennessee Revised Limited Liability
Company Act (Tenn. Code Ann. §48-249-101 et seq.) and more specifically the
Tennessee Professional Revised Limited Liability Company Act (Tenn. Code Ann.
Section 48-249-1101 et seq.) is subsequently amended or interpreted in such a way
to make any provision of this Agreement that was formerly invalid valid, such
provision shall be considered to be wvalid from the effective date of such
interpretation or amendment,.

Subject to the limitations on transferability contained herein, this Agreement shall
be binding upon and inure to the benefit of the parties hereto and to their respective
heirs, executors, administrators, successors and assigns.

No provision of this Agreement is intended to be for the benefit of or enforceable by
any third party.
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OPERATING AGREEMENT OF
MEDICAL CARE, PLLC

IN WITNESS WHEREOF, the parties hereto have executed this Agreement on the
date first above written.

MEDICAL CARE, PLLC

e

ARNOLD AOPLAXD, Member
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The Applicant, Medical Care, PLLC, is a member managed Tennessee medical professional limited liability
company. The existing members of Medical Care, PLLC and each of their respective porcentage ownership
interests in the company are as follows:

Member Pereentage Interest
__Amold Hopland, M.D. 33.33%
Jeff Hopland, M.D. 33.33%
Kenny Hopland, M.D. 33.33%

Neither the Applicant nor any of its ownets have a financial interest in any other “health care institution” as defined
in Tennessee Code Annotated §68-11-1602 in Tennessee.

The Applicant is managed by Pine Palms Management, LLC, a Tennessee limited liability company. The current
CEQ is Steve Hopland. The members of Pine Palms Management, LLC and cach of their respective percentage

ownership interests in the company arc as follows:

Member ,_Ij_cl',c_r\_:gg_t_gﬁﬁ: Inierest
Arvold Fopland, M.D. O 20%
Steve Hopland o 20% -
Jeff Hopland, M.D. 0%
Jenny Whaley | 20% a
¥ 2% ]
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MANAGEMENT SERVICES AGREEMENT

THIS MANAGEMENT SERVICES AGREEMENT (ihis “Agreement”) is made and entered into as of March
1, 2013, by and between Pine Palms Management, LLC a Tennessee limited liability company (the “Manager™) and
Medical Care, PLLC, a Tennessee limited liability company (the “Owner™), which intends to owns and operates an
magnetic resonance imaging (MRI) at Medical Care, PLLC located at 1500 West Elk Ave, Elizabethton, Tennessce (the
“MRI"). This agreement is contingent on the successful approval of certificate of need to establish MRI services. 1f such
approvals are not received before December 31, 2013 this agreement is null and void with no further obligation to either

party.
I. GENERAL

1. The Owner hereby retains the Manager for the purpose of rendering management, administration and
purchasing services and support, and all otber management support needed for operation, and in the best interest, of the
MRI an the basis hereafter set forth, consistent with the mission of Owner and subject 1o the policies established by the
Owner, which policies shall be consistent with applicable state and federal law.

2. The Manager shall perform all of the services described in Article 1T and Article [1T hereof for the account
of and as agent of the Owner.  All such services shall be rendered using the Manager's best efforts and subject to the
control of the Qwner, which shall have final authority in all matters relatiog to the MRI’s operations.

3 The Owner hereby appoints the Manager its atiorney-in-fact with full power on its behall and in its name,
or in the name of the MR, to eater into contracts relating to the affairs of the MRI; provided, however, the Manager shall
not incur any obligation for repairs, equipment, additions or betterments if to do so would exceed budgeled expenditure
levels (whether capital or operating) without first requesting the consent of Owner, In the cvent that Owner does not
respond in writing to Manager's ¢xpenditure request within five (5) days of reccipt thereof, then such expenditure shall be
deemed approved by Owner,

4, Except in the event of the merger or consolidation of the Manager, or the sale by the Manager of
substantially all of ils asscts, the Manager shal) not assign this Agrecement, other than (o a subsidiary corporation or other
entity controlled by or under commeon control with the Manager, without the written consent of the Owner, which consent
shall not be unreasonably withheld.

5 The term of this Agreement shall commence as of the date set forth in the preamble of this Agreement
and shall continue for a lerm of five (5) years through March 1, 2018 unless this Agreement is terminated pursuant 1o this
Article I, This Agreement shall automatically renew for additional successive terms of one (1) year each unless one party
gives the other party sixty (60) days prior written notice of termination before the expiration of the then current term,

6. The Owner shall have the right to terminate this Agreement upon the Manager’s material breach of this
Agreement. [n the event termination is for an alleged material breach by the Manager, such notice shall describe in detail
the basis upon which the Owner believes such termination is justified, Upon receipt of such notice, the Manager shall have
ninety (90) days (or thirty (30) days in the event that the Manager’s breach materially and adversely affects patient safety
and qualily of care) during which 1o attempt to cure any alleged default under this Agreement, and upon such cure being
efTected, the Owner’s rights 10 terminate shall cease and this Agreement will continue in full force and effect. Furthermore,
if the Manager has diligently attempted 10 effect such a cure within such cure period but cannol coroplete such cure because
of the failure of a third party (such as a governmental agency) to acl within such period, then the Manager shall have a
reasonable time beyond such cure period o complete its cure of the alleged basis for the Owner's election to terminate.

7. The Manager shall have the right to terminate this Agrecment upon the Owner's material breach of this
Agreement. In the cvent termination is for an alleged material breach by the Owner, such notice shall describe in detail the
basis upon which the Manager believes such termination is justified, Upon receipt of such notice, the Owner shall have
nincty (90) days (or thirty (30) days in the event that the Owner’s breach materially and adverscly affects paticnt safety and
quality of care) during which to attempt to cure any alleged default under this Agresment, and upon such cure being
effecied, the Manager’s rights to terminate shall cease and this Agreement will continue in (Wl force and effect.
Furthermore, if the Owner has diligently attempted to ¢ffect such a cure within such cure period but cannot complete such
cure because of the failure of a (hird party (such as a governmental agency) to act within such period, then the Owner shall




have a reasonable rilme beyond such cure period to complete its cure of the alleged basis for the Manager's cloction to
terminate. Notwithjtanding the foregoing, Manager shall have the right to suspend the provision of services under this
Agreement in the cvfnt that Owner fails to pay any of the compensation payable pursuant to Article [V as and when due.

8. If tither party shall appoint or consent fo the appointment of a receiver, trustee or liguidator of such party
orofall ora subsmnl‘[ial part of jts assets, file a voluntary pelition in bankrupicy, make a gencral assignment for the benefit
of creditors, file a petition or an answer secking reorganization or arrangements with creditors or to take advantage of any
insolvency law, Grjif an order, judgment or decree shall be entered by any court of competent jurisdiction, on the
application of a creditor, adjudicating such party bankrupt or insolvent, and such order, judgment or decrce shall continue
unstayed and in effett for any period of ninety (90) days, then, in case of any such event, the term of this Agrecment shall
terminate, at the Oplilbn of the non-defaulting party, upon written notice to the other party.

9, Tn pddition to the foregoing, afier the first anniversary of the effective date of this Agreement, either party
may terminate this Aigrccmcnl, wilhout cause, upon not tess than ninety (90) days prior writlen notice.

i
{ 11, MANAGEMENT SERVICES

I Subject 1o the provisions of Article ], the Manager will render all sérvices, direction, advice, supervision
and assistance in the|operation of the MRI as necessary, including, but in no way limited to, the following:

A, Obtain and maintain the accreditation and state licensing of the MRI with the proper agencies
and insurance companies including ACR or equivalent,

B. Hiring, supervising, directing, leasing and discharging, on behalf of the Owner, all personnel
performing serviceh at the MRI including the administrator of the MRI (the “Administrator”), as needed. All MRI
personne) shall be gmployees of the Manager.

C. Negotiating fee payment methods, in coordination with the Owner, including Medicare
reimbursement, with the appropriate third party payors and state and federal agencies;

D. Establishing staffing schedules, wage structures and personnel policies for all personnel;

E. Determining and sefting patient charges for MRI services;

F. Providing policies and operating procedures to all departments;

G.i Providing for the purchase, lease or disposition by the Owner of all supplies and equipment
including information systems hardware and software used in the operation of the MR,

L. Directing the day-to-day operations of the MRI to insure the operations arc conducted in a
businesslike mianner|consistent with the policies adopted by Owner from time to time,

J. Performing all management and non-medical oversight responsibilitics for the Qwner;

K. Negotiating or retaining on behalf of the Owner contractual relationships for radiologist services,

and other professionfil services as appropriate;




[II. ACCOUNTING AND BOOKKEEPING SERVICES

1. The Manager agrees 10 provide or cause to be provided the following accounting and bookkeeping

services for the Owner in the operation of the MRE:

A. Receipt for and deposit of all funds received from the operation of the MRI and supervisc the
disbursement of such funds for the operating cxpenses of the MR

B. Maintain the books of account, including all journals and ledgers, check register and payroll
records;

(c Post all patient and other charges, including necessary analysis and corrections,

D. Establish adcquate receivables, credit and collection policies and procedures;

E. Process vendors' invoices and other accounts payable:

T Prepare or contract for processing payrol! checks from time shect summaries preparcd under the

Manager’s supervision;

G. Prepare payroll and supervise preparation of the Owner's 1ax returns
H. Prepare monthly bank reconciliations;
L Prepare monthly profit and loss statements, the format of which shall be compatible with the

information systems of the Owner;

J. Establish paticnt billing procedures;

K. Conduct monthly meetings with the Owner’s personnel, cither tclephonically or on-sitc as
required; and

L. Handle patient complaints.

The Manager shall be permitted to contract for these services with an independent accounting firm or other qualified
provider, provided that any expenses incurred for such outside services shall be considered to be part of the fee sct forth in
Article 1V below.

IV. FEES FOR SERVICES AND REIMBURSABLE EXPENSES

As compensation for performing the management services required hereunder, Owner shall pay to Manager a
management fee of 15% of gross collections which include the management, billing & computer support services, [n
addition, Manager shall be reimbursed on a monthly basis for its direct expenses incurred in cannection with the
management of the MRI including but not limited to (i)personnel required for daily operations , (ii) supplies and inventory
(i) equipment, maintenance and repairs (iv) Rents (v)Manager’s rcasonable out-of-pocket expenses; (vi) legal fees,
accounting, and other professional fees incurred by Manager on behalf of Owner, and (vii} other direct expenses incurred
by Manager on behalf of Owner. Manager shall submit, as requested by Owner {rom time 1o time, appropriate written
documentation supporting such expenses.

Owner hereby grants to Manager the right to pay to Manager all fees and reimbursable expenses hereunder from
funds received from the operation of the MRI.

V. INSURANCE

Duting the term of this Agreement, Owner shall, at its sole cost and expense, oblain and maintain with commercial
carriers acceptable to Manager appropriate professional, casualty and comprehensive general liability insurance covering
the Owner and its personnel in such amounts, on such basis and upen such terms and coenditions as Owner and Manager
deem appropriate.
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The casualty and comprehensive general fability insurance shall insurc against loss of or physical damage to the
MRI and the furniture, fixtures and equipment therein, under standard all-risk coverage (including but not {imited to fire,
smoke, lightening, wind storm, cxplosion, aircraft or vehicle damage, riot, civil commotion, vandalism and malicious
mischicl) and shal! also include damage duc 1o flood and earthquake unless waived by Manager.

Manager shall be named an additional insured under all insurance policies procured by Owner hereunder. The
right of Manager to invoke the protection of such policies shall be severable from and independent of the Owner's rights,
and these policics shall not be terminable or non-renewable except upon thirty (30) days’ written notice to Manager. No
later than thirty (30) days following the execution of this Agrecment and thirty (30) days following the end of each policy
year, Owner shall give to Manager a copy of the endorsements naming Manager an additional insured. Such insurance
policies shall contain endorsements which reflect the primary liability of the Owner’s insurance carrier for all covered
losses provided for herein, notwithstanding any insurance which may be maintained by Manager or any affiliate of
Manager. Owner hereby waives any right of contribution with respect to the loss covered under such policies (or with
respect 1o deductibles thereunder) against Manager or any of Manager's insurance carriers.

V1, INDEPENDENT CONTRACTORS

The relationship created hereby is that of an agenl {Manager) contracting with a principal (Owner) as independent
contractors. Neither of the parties hereto, nor their employees or agents, shall be construed to be the agent, employee,
partner or representative of the other party, excepl as may be expressly provided for herein to the contrary.

VII. CONFIDENTIAL INFORMATION

As used in this Agreement, the term confidential information (the “Confidential Information™) shall inchude the
following: (i) all documents and other malerials, including but not }imited to, all memoranda, clinical manuals, handbooks,
production books, educational material and audio or visual recordings, which contain information relating to the operation
of the MR or its programs (excluding writien materials distributed (o patients in the operation of the MRI as promotion for
the MRI), (i) all methods, techniques and procedures utilized in providing scrvices to patients in the MRI not readily
available through sources in the public domain, and (iil) all trademarks, trade names, service marks, or protected software
of Manager and their related data files.

The Owner acknowledges and agrees that the Confidential [nformation is owned by the Manager and has been
disclosed to it in confidence and with the understanding that it constitules valuable business information developed by the
Manager at great expenditure of time, effort and money. The Owner agrees that it shall not, without the express prior
written consent of the Manager, use the Confidential Information for any purpose other than the performance of this
Agreement, The Owner further agrees to keep strictly confidential and hold in trust all Confidential Information and not
disclose or reveal such information to any third party without the express prior consent of the Manager.

Upon tenmination of this Agreement by either party for any reason whatsoever, the Owner shall forthwith retun to
the Manager all material constituting or containing Confidential lnformation and the Owner shall not thereafter use,
appropriale, or reproduce such information or disclose such information to any third party.

The provisions of this Article VIII shall survive any termination or expiration of this Agreement. Manager shall
have the right to use any Confidential Information and any technical ot business expertise obtained during the course of its
engagement hereunder in connection with its management of any other facility.




VI, NOTICES

All notices permitted or required by this Agreement shall be decmed given when in writing and delivered
personally via overnight courier or deposited in the United States mail, postage prepaid, return receipt requested, addressed
to the other party at the address set forth below or such other address as the party may designate in writing:

To the Owner: Medical Care, PLLC
1500 Wesl Elk Ave
Elizabethton, Tennessee 37643

To the Manager: Pine Palms Management, L1.C
401 East Main Street
Johnson City, Tennessee 37601

IX. INDEMNIFICATION

1. Owner aprees to indemnify and hold harmless Manager, its affiliates and shareholders and 1their
respective sharcholders, directors, officers, employees and agents (collectively, a “Manager Indemnified Party™) from and
against any and all losses, claims, damages, liabilities, costs and expenses (including reasonable attomcys’ fees and
expenses related to the defense of any claims) (a “Loss”), which may be asserted against any of the Manager Indemnified
Parties or for which they may now or hercafier become subject arising in connection with the activitics of the MRI,
including without limitation matters relating to: (i) allcged or actual failure by the governing body, board of directors and/or
similar body of Owner to perform any of its duries under this Agrcement; (ii) any pending or threatened medical
malpractice or other fort claims asserted against Manager relating to the MRI; (ifi) any action against Manager brought by
any of the MRI's current or former employees or medical staff members; (iv) any act or omission by any MRI employee,
medical staff member or other personnel; and (v) any viclation of any requirement applicable to the MRI under any federal,
state or local environmental, hazardous waste or similar law or regulalion; provided that such Loss (a) bas not been caused
by the gross negligence, willful misconduct or illegal conduct of Muanager or the Manager Indemnified Party seeking
indemnification pursuant to this Agreement or (b) is not related to a breach by Manager or any of its contractual obligations
to Owner arising under this Agreement.

2. Manager agrees to indemnify and hold harmless the Owner and its members, partners, or sharcholders (as
appropriate), its directors or governors (as appropriate), and its officers, employees and agents (collectively, an “Owner
Indemnified Party”) from and against all Loss which may be asserted against any Owner Indemnilicd Party as a result of
the gross negligence, willful misconduct or illegal conduct of Manager or a material breach of Manager's obligations under
this Agreement in connection with the performance by Manager of its dutics hereunder; provided that such Loss has nol
been caused by the pross negligence, willful miscenduct or illegal conduct of the Owner or the Owner Indemnified Party
seeking indemnification pursuant to this Agreement.

X. MISCELLANEQGUS

1 This Agrecment shall be construed 1o be in accordance with any and all federal and state Jaws, including
laws relating to Medicare, TennCare, Medicaid, and other third party payers. n the event there is a change in such laws,
whether by stature, regulation, agency or judicial decision, that has any matcrial effect on any term of this Agreement, or in
the event that counsel to one party determines that any term of this Agreement poses a risk of vialating such laws, then the
applicable term(s) of this Agreement shall be subject to renegotiation and either party may request rencgotiation of the
affected term or terms of this Agreement, upon written notice Lo the other party, to remedy such condition. In the interim,
the partics shall perform their obligations hereunder in full compliance with applicable law.

The parties expressly recognize that upon request for rencgotiation, each party has a duty and gbligation
to the other only to renegotiate the affecied term(s) in good faith and, further, the parties expresslly agree that their consent
to proposals submitted by the other party during rencgotiation cfforts shall not be unreasonably withheld.

Should the parties be unable to renegotiate the term or terms so affected so as o bring such term or terms
into compliance with the statute, regulation or judicial opinion that rendered same unlawful or unenforceabl‘e within thirty
(30) days of the date on which notice of a desired renegotiation is given, then either party shali be enm]cd,’aﬁer the
expiration of said thirty (30) day period, to terminate this Agreement upon sixty (60) additional days written notice to the
ather party.
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2. Article headings are for convenience of reference only and shall not be used to construe the meaning of
any provision of this Agreement.

3. This Agreement may be executed in any number of counterparts, each of which shall be an original and
all of which shall together constitute one Agreement.

4, Should any part of this Agreement be invalid or unenforceable, such invalidity or unenforceability shall
not affect the validity and enforceability of (he remaining portions.

5. Each individual signing this Agreement warrants that such execution has been duly authorized by the
party for which be is signing. The exccution and performance of this Agreement by cach party has been duly authorized by
all applicable laws and regulations and all necessary corporate action, and this Agreement constitutes the valid and
enforceable obligation of each party in accordance with its terms,

6. This Agreement shall be construed in accordance with the laws of the State of Tennessce.
7. ‘I'his Agreement may not be modified except in writing executed by the party (o be charged.
8. This Agreement constilutes the entire Agreement of the parties hereto and supersedes all prior agreements

and representations with respect to the subjoct matter hereof.

IN WITNESS WHEREOF, the parties have executed this Agreement on the date first above written.

MANAGER:

PINE PALMS MANGEMENT, LLC

OWNER:

MEDICAL CARE, PLYC

% 0
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MRI LICENSE AGREEMENT

# THIS MRI LICENSE AGREEMENT (this “Agreement™), is made and entered into as of the

,{_0_ day of November, 2014, by and between MOUNTAIN STATES HEALTH ALLIANCE d/b/a

D/B/A SYCAMORE SHOALS HOSPITAL, a Tennessee nonprofit corporation (“Hospital”), and
MEDICAL CARE, PLLC, a Tennessee professional limited liability company (“PLLC?).

WITNESSETH:

WHEREAS, PLLC desires to engage Hospital to provide it with certain medical facility space
and equipment upon the terms and conditions set forth herein to assist PLLC to provide Magnetic
Resonance Imaging Services (“MRI Services”) to its patients in need of such services; and

WHEREAS, Hospital desires to provide PLLC with certain medical facility space and equipment
for that purpose, upon the terms and conditions set forth in this Agreement.

NOW, THEREFORE, in consideration of the foregoing recitals and the mutual terms, covenants
and conditions set forth herein, the parties mutually agree as follows:

1. Term. The term of this Agreement shall commence on December 1, 2014 (the
“Commencement Date”), and shall continue for a period of ten (10) years (the “Initial Term”); thereafter,
the Agreement shall renew automatically for one-year terms unless either party gives the other party
written notice at least 90 days prior to the renewal date that they do not wish to renew the Agreement (the
Initial Term and any renewals shall be collectively referred to herein as the “Term”).

2. Resources to be Provided by Hospital. During the Term, Hospital shall furnish the
following:

(a) License to Use Premises. Hospital shall permit PLLC to use that certain medical
facility space identified on EXHIBIT A attached hereto, together with the furnishings and
fixtures located therein and the non-exclusive right in common with the Hospital to use, enjoy
and occupy the common areas of the facility (collectively, the “Premises™), for the sole purpose
of providing MRI Services to its patients during periods of scheduled use as set forth below.
Hospital shall also permit PLLC to use two (2) storage lockers located on the Premises (the
“Lockers™). Hospital reserves the right to rearrange the Premises to use the space in a more
efficient manner, provided the rearrangement does not unreasonably interfere with PLLC's use of
the Premises for the purposes permitted hereunder. Hospital shall make all arrangements for, and
pay all costs associated with, the utilities necessary for the operation of the Premises, including,
without limitation, electricity, air conditioning, heat, water, gas, telephone, snow removal, waste
(office and medical) collection and removal, and janitorial services at the Premises. Such costs
are included in the Monthly Fees payable by PLLC pursuant to Section 3(a) below.

(b) Licensge to Use Equipment. In addition to the space and furnishings referred to in
Section 2(a) above, Hospital shall permit PLLC to use, and PLLC may use the equipment and
other personal property described on EXHIBIT B attached hereto, together with any and all
upgrades that Hospital hereafter determines are necessary or appropriate (collectively, the “MRI
Unit”) during periods of scheduled use as defined below, The parties acknowledge and agree that
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at some point during the Term of this Agreement, Hospital intends to install a new MRI unit and
related personal property (collectively the “New MRI Unit”) on the Premises. During the
installation and transition to the New MRI Unit, the parties agree that the Hospital shall make
available to PLLC for its use a mobile MRI unit (“Mobile MRI”), if necessary, so that PLLC
may provide the MRI Services to its patients without interruption (the MRI Unit, New MRI Unit,
and Mobile MRI shall hereinafter sometimes be collectively referred to as the “Equipment™).
PLLC shall use the Equipment solely for the purpose of providing MRI Services to its patients.
PLLC acknowledges that the terms and conditions of this Agreement are subject and subordinate
to the terms and conditions contained in any financing, security interest, mortgage, lien or other
encumbrance Hospital may, in its sole discretion, place upon the Equipment through an
unaffiliated third party. The terms of such financing and related documents (the “Equipment
Acquisition Documents™) are incorporated into this Agreement by this reference as if they were
set out in full. PLLC shall not do anything that would constitute a breach of the terms and
conditions of the Equipment Acquisition Documents and shall be bound by all terms contained
therein governing use and possession of the Equipment. PLLC acknowledges that title to the
Equipment shall remain with Hospital, subject to the interests of any Equipment lessor and any
other party to whom Hospital grants a security interest in the Equipment. PLLC shall take no
action that it knows would have the likely effect of encumbering Hospital's title or interest in the
Equipment.

(c) No Warranty: Office Maintenance and Services. PLLC acknowledges that
Hospital is not the manufacturer of the Equipment or the manufacturers’ agent.
ACCORDINGLY, PLLC HEREBY ACCEPTS USE OF THE EQUIPMENT AND THE
PREMISES IN AN “AS IS” CONDITION. HOSPITAL HEREBY DISCLAIMS ANY
REPRESENTATION OR WARRANTY AS TO ANY MATTER WHATSOEVER RELATING
TO THE EQUIPMENT OR THE PREMISES, WHETHER EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, THE DESIGN, FUNCTION OR CONDITION OF
THE EQUIPMENT AND THE PREMISES, THE CONFORMANCE OF THE EQUIPMENT
TO THE PROVISIONS AND SPECIFICATIONS OF ANY PURCHASE ORDER RELATING
THERETO, THE FITNESS OF THE EQUIPMENT FOR ANY PARTICULAR PURPOSE, THE
MERCHANTABILITY OF THE EQUIPMENT AND THE CONFORMANCE OF THE
EQUIPMENT WITH APPLICABLE PATENT LAWS.

PLLC shall promptly notify Hospital if it becomes aware of any problem or defect in the
Equipment or the Premises. Hospital shall make arrangements for the necessary repair and
maintenance of the Equipment or the Premises, either through a service contract or otherwise;
provided, however, that repair of any problem or defect caused by PLLC’s negligent or
intentional acts or omissions shall be made at the sole cost and responsibility of PLLC. In
addition, if Hospital acquires any hardware or software upgrades that the manufacturers/servicing
agents for the Equipment makes available, then it shall furnish the same to PLLC. However,
Hospital shall have no obligation to obtain or provide any such upgrades, and PLLC shall bear the
costs of any training necessary to instruct its personnel with respect to any upgrades on the
Equipment.

(d) Supplies. PLLC shall be responsible for all supplies that PLLC determines are
necessary or appropriate for PLLC’s provision of MRI Services at the Premises, including office
and medical supplies (the “Supplies”). Hospital shall not provide any Supplies, including,
without limitation, any contrast material.

(e) Personnel, PLLC shall be responsible for its own diagnostic-imaging technician
(the “Technician™) for operation of the Equipment at the Premises, and its own physician
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personnel for the professional interpretation or analysis of any MRI scan or image performed
during PLLC’s use of the Equipment. PLLC shall require the Technician to obtain and maintain
all education and training necessary to be certified by applicable certifying/licensing agencies
and/or the manufacturer of the Equipment to safely operate the Equipment and to comply with the
requirements of regulatory and accrediting bodies that are applicable to the services provided by
PLLC using the Premises and the Equipment. From time-to-time, upon request from the
Hospital, PLLC shall provide the Hospital with sufficient evidence of the Technician’s training
and applicable certification, accreditation or licensure. PLLC shall also provide its own
personnel, or arrange for personnel, to register PLLC’s patients at the Premises.

® Schedule of Use. PLLC shall be entitled to the use of the Premises and
Equipment on a part-time basis, in block times of four hours, to provide MRI Services to its
patients pursuant to the schedule set forth in EXHIBIT C attached hereto (the “Block Times™).
PLLC shall schedule and perform procedures during each Block Time, so that PLLC’s use of the
Premises and the Equipment is fully completed and PLLC personnel and patients have vacated
the Premises with the Equipment ready for use by the Hospital immediately following the end of
each Block Time of use by PLLC. If PLLC does not timely vacate the Premises with the
Equipment ready for use by hospital at the end of any Block time, then PLLC shall pay to
Hospital a holdover fee equal to twice the applicable Lease Fee set forth in Section 3(a) below.
On each anniversary of the Commencement Date, the parties may mutually agree to adjust the
PLLC’s Block Times. PLLC specifically accepts the financial risk of scheduling adequate patient
loads during periods of scheduled use and acknowledges that it shall not be entitled to any refund
of compensation or other credit for any periods during which it is scheduled for use but has no
scheduled patients.

3, Compensation to Hospital,

(a) Fees for Premises, Lockers, Equipment, Technicians, etc. In consideration of the
Premises, Lockers, Equipment, and other jtems and services provided by Hospital under Section
2 above, PLLC shall pay to Hospital a fixed fee as follows (the “Lease Fees™):

(i)  Eight Hundred and Seventeen Dollars ($817.00) per each four (4) hours of
Block Time during which the MRI Unit and Mobile MRI are used by PLLC.

(i)  One Thousand and Twenty Four Dollars ($1,024.00) per each four (4) hours
of Block Time during which the New MRI Unit is used by PLLC.

(iii)  Twenty Dollars and Eighty Three Cents ($20.83) per month for PLLC’s use
of the Lockers.

(iv)  The Lease Fees, including any holdover fee for use beyond the scheduled
Block Time, shall be payable within fifteen (15) days following the end of each month
for the Premises, Equipment, etc. provided during the immediately preceding month.
Payment for any partial month shall be prorated.

(b) No Reduction in Lease Fees. Except as otherwise expressly provided herein, the
amounts payable to Hospital under this Agreement shall not be affected by reason of any defect in
or damage to or loss or destruction of all or part of the Equipment from any cause whatsoever, or
by interference with PLLC’s use of the Equipment by any persons, or for any other reason
whatsoever.




(c) Fair Market Value Adjustments.  Hospital shall conduct a fair market value
analysis of the Lease Fee after the second anniversary of the Commencement Date, and every two
years thereafter, and will increase or reduce the Lease Fee after completion of such analysis if
necessary to reflect a change in fair market value of the Premises and Equipment, as applicable.
Such analysis shall be conducted by a qualified appraiser, the cost of which shall be borne by the
Hospital. If PLLC objects to Hospital’s valuation of the Lease Fee, then PLLC may, at its own
cost, retain a qualified appraiser to conduct a fair market value analysis of the Lease Fee. If the
Appraiser retained by PLLC disagrees with the fair market value determination made by the
appraiser retained by the Hospital, then the Hospital’s appraiser and PLLC’s appraiser shall meet
to resolve their differences and mutually agree upon the fair market Lease Fee to be charged to
PLLC, and such agreed to amount shall be binding on the parties. Any such change to the Lease
Fee shall become effective by a written amendment signed by both parties.

4, PLLC’s Representations, Warranties and Covenants. PLLC hereby makes the following
representations, warranties and covenants to Hospital, each of which is material and is being relied upon
by Hospital, and each of which shall be true as of the date hereof and shall continue to be true throughout
the Term of this Agreement:

(a) PLLC's Organizational Status. PLLC is a duly organized and validly existing
professional limited liability company authorized under the laws of the State of Tennessee to
engage in the practice of medicine.

(b) Authorization. The execution and delivery of this Agreement, and the
performance of this Agreement by PLLC, have been duly authorized by all necessary action by
PLLC, and this Agreement is legally valid and binding against PLLC in accordance with the
terms hereof.

©) Information from PLLC. Any and all factual information furnished or to be
furnished by PLLC to Hospital, including, but not limited to, any reports, shall, to the best
knowledge of PLLC, be true and accurate in all material respects as of the date on which such
information is furnished.

(d) Compliance with Regulation. PLLC shall comply with all applicable regulations
and laws in the performance of the MRI Services and its obligations hereunder, and shall do
everything in its power to ensure that the conduct of the MRI Services at the Premises is in
compliance with the rules of any accrediting or regulatory body, agency or authority having
jurisdiction over PLLC. PLLC reptesents and warrants that it has reviewed all relevant federal
and state health care fraud and abuse laws including, without limitation, the federal “Stark” law,
and that it is, to the best of its knowledge, and shall remain throughout the Term of this
Agreement, fully compliant with all of the relevant requirements of such laws as they may be
amended from time to time.

(e) Notification to Patients. PLLC covenants to clearly notify its patients that the
MRI Services rendered by PLLC pursuant to this Agreement are done so on PLLC’s own behalf
and are not rendered by, associated with or otherwise the responsibility of Hospital.

5. Hospital's Representations, Warranties and Covenants. Hospital hereby makes the
following representations, warranties, and covenants to PLLC, each of which is material and is being
relied upon by PLLC, and each of which shall be true as of the date hereof:
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(a) Hospital's Corporate Status. Hospital is a nonprofit corporation duly organized

and validly existing under the laws of the State of Tennessee.

(b) Authorization. The execution and delivery of this Agreement, and the
performance of this Agreement by Hospital, have been duly authorized by all necessary action by

Hospital, and this Agreement is legally valid and binding against Hospital in accordance with the
terms hereof.

©) Information from Hospital. Any and all factual information furnished or to be
furnished by Hospital to PLLC, including, but not limited to, any reports, shall, to the best
knowledge of Hospital, be true and accurate in all material respects as of the date on which such
information is furnished.

6. Insurance. PLLC shall obtain and maintain, at its own expense, professional liability
insurance (including malpractice insurance) for itself and for each of its physician employees and
contractors, in the minimum amount of One Million Dollars ($1,000,000) for each occurrence and Three
Million Dollars ($3,000,000) in the aggregate. PLLC shall also obtain and maintain, at its own expense,
professional liability insurance (including malpractice insurance) for the Technicians who provide
services hereunder in the amount of standard policy limits for similar MRI technicians. PLLC shall also
keep the Equipment insured against all risks of loss or damage caused by PLLC, for not less than the
aggregate amount of the total purchase price for the full value of all such Equipment and shall carry
liability insurance, both personal injury and property damage, covering the Equipment. Any such
insurance covering the Equipment shall be in form and amount and with companies satisfactory to
Hospital and shall include the Hospital as an additional insured. Upon the Hospital’s reasonable request,
PLLC shall show evidence of the existence of the insurance coverage required under this Section 6.

7. Early Termination,

(a) By Hospital for Default by PLLC or Other Events. Hospital may immediately
terminate this Agreement upon the occurrence of any one of the following events by sending
written notice of termination to PLLC;:

6)] PLLC fails to pay the Lease Fees when due and fails to cure such default
within fifteen (15) days after Hospital sends written notice of default to PLLC;

(i) PLLC attempts to or actually does remove, sell, transfer, encumber,
sublicense or part with possession of the Equipment, or vacates or abandons the
Premises, except as otherwise provided in this Agreement;

(iii) PLLC fails to observe or perform any of its other obligations hereunder
in any material respect and such failure continues uncured for a period of thirty (30) days
after Hospital sends written notice thereof to PLLC or, if such failure cannot be cured
within such 30-day period, PLLC fails to commence to cure such breach within such 30-
day period and/or fails to diligently proceed to effect such cure;

@iv) PLLC: (A) makes an assignment for the benefit of creditors; (B) admits
in writing to its inability to pay its debts as they become due; (C) files an answer
admitting the material allegations of such a petition filed against it in any such
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proceeding; or (D) consents to or acquiesces in the appointment of a trustee, receiver or
liquidator of all or any substantial part of its assets or properties;

) Any final action by any body having jurisdiction results in the
termination of PLLC as a professional entity or the suspension of its charter:

(vi) Any proceedings are commenced against PLLC seeking reorganization
or similar relief under any present or future statute, law or regulation and such
proceedings are not dismissed within sixty (60) days, or any trustee, receiver or liquidator
is appointed (without PLLC’s consent or acquiescence) for all or any substantial part of
PLLC’s assets or properties and such appointment is not vacated within sixty (60) days;

(vii) PLLC is finally determined, by an appropriate governing body or court,
to have violated any applicable law, rule, regulation or ethical standard arising out of the
conduct of its private medical practice at the Premises;

(viii) There is a change in ownership of fifty percent (50%) or more of PLLC,
except such changes arising from transfers by the holder of such interests to an entity
controlled by, in control of or under common control with such transferor; or

(ix) Hospital ceases, at its option, to provide MRI Services at the Premises.

(b) Termination By Hospital Upon Creation of Substantial Risk. In the event
Hospital receives advice from legal counsel that any of the transactions contemplated by this
Agreement creates, or has created, a substantial risk of: (i) jeopardizing the tax-exempt status of
Hospital or Hospital’s parent organization under Section 501(c)(3) of the Internal Revenue Code;
(ii) subjecting Hospital or Hospital’s parent organization to an excise tax under Section 4958 of
the Internal Revenue Code; (iii) violating federal or state anti-fraud and abuse laws, including, but
not limited to, 42 U.S.C. §1320a-7b; or (iv) violating federal or state prohibitions on physician
self-referral, including, but not limited to, 42 U.S.C. §1395nn; or in the event Hospital determines
that any law, statute, rule, regulation, third-party payor policy or other requirement, existing at the
time of execution of this Agreement, or as adopted or amended subsequent thereto, shall cause
any paragraph or provision of this Agreement to be invalid, void or in any manner unlawful or
subject either party to penalty, or prohibits, restricts or substantially alters reimbursement for
services performed hereunder, then the parties agree that if the risk can be eliminated by
restructuring the Agreement, this Agreement shall be renegotiated in good faith so as to
restructure their relationship in a manner that would eliminate any such substantial risk. In the
event the parties are unable to so successfully renegotiate this Agreement or Hospital, in its
discretion, determines the risk cannot be eliminated by renegotiation, then Hospital shall be
entitled to terminate this Agreement upon the giving of twenty-one (21) days’ written notice to
PLLC.

© By Either Party. Either party may terminate this Agreement without cause, at
any time by sending one hundred and eighty (180) days’ prior written notice to the other party,
which notice shall state the effective date of such termination; provided, however, that in the
event this Agreement is terminated pursuant to this Section 7(c), the parties shall not enter into a
new agreement for the same or substantially similar services until the initial one-year contract
period has lapsed.




8. Independent Contractor.
create a venture, partnership or associatio
contractor of the other.

This Agreement is not intended, and shall not be construed, to
n as between Hospital and PLLC. Each party is an independent

9. Alterations. PLLC shall not make or permit any repairs, augmentation, changes or

aitlcrations to the Equipment or the Premises, nor remove the Equipment from the Premises without the
prior written consent of Hospital, which approval may be granted or withheld in Hospital's sole discretion.
The costs of such alterations or upgrades shall be promptly reimbursed by Hospital to PLLC. All
accessories, replacements, parts and substitutions for, or which are added or attached to, the Equipment

shall become the property of Hospital and be within the definition hereunder of the Equipment, and shall
be subject to this Agreement.

10. Compliance with Federal Anti-Kickback and Physician Self-Referral Statutes.
Notwithstanding any unanticipated effect of any of the provisions herein, no party intends to violate the
federal Anti-Kickback Statute and/or the federal Physician Self-Referral Statute, as such provisions are
amended from time to time. Accordingly, the parties acknowledge that there is no obligation of PLLC to
refer patients to the Hospital or to any health care provider affiliated with the Hospital, nor any intent to
influence the judgment of PLLC regarding where their patients receive health care services. In addition,
there is no obligation of the Hospital to refer or influence the referral of patients to PLLC. The parties
intend that this Agreement meet the requirements of: (i) the space and equipment rental safe harbors to
the federal Anti-Kickback Statute which are set forth in 42 CFR Part 1001.952 (b) and (c), and (ii) the
office space and equipment rental exceptions and/or the physician payment for services and items
exception to the federal Physician Self-Referral Statute which are set forth in 42 U.S.C. Section
1395nn(e)(1) and (8), and the corresponding regulations, the fair market value compensation exception to
the Physician Self-Referral Statute which is set forth in 42 C.F.R. Section 411.357(1), or the indirect
compensation arrangements exception to the Physician Self-Referral Statute which is set forth in 42
C.F.R. Section 411.357(p). The consideration paid to Hospital hereunder is fair market value based upon
arm’s length bargaining and consistent with amounts paid for similar items and services. The
consideration paid hereunder is intended solely as compensation to Hospital for the items and services
described herein. Neither party intends to influence the judgment of the other party or any of such party’s
employees or agents regarding where their patients receive health care services.

L1 Complete and Entire Apreement. This Agreement, including the attached Exhibits,
constitutes the entire agreement between the parties with respect to the subjects covered herein and there
are no representations, warranties or prior understandings except as expressly set forth herein.

12, Compliance with HIPAA. Each party warrants to the other party that it is a covered
entity as defined under the Health Insurance Portability and Accountability Act of 1996 and the final
regulations promulgated thereunder, as they may be amended from time to time, including through the
Health Information Technology for Economic and Clinical Health Act (collectively, “HIPAA™). With
respect to its performance of this Agreement, each party shall at all times comply, and shall cause its
employees and contractors to comply, with the patient information, privacy and security provisions of
HIPAA. In the event either party discloses, or provides access to, its protected health information (as
defined under HIPAA) to the other party or to the employees or contractors of the other party, such other
party shall at all times comply, and shall cause its employees or contractors who have access to such
protected health information to comply, with the HIPAA policies of the party that owns the patient
information.
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13. Confidentiality. The parties shall not disclose any secrets or confidential information,
proprietary information, patient lists or trade secrets of the other party, or any matter or thing ascertained
by the parties through their association under this Agreement, the use or disclosure of which might be
reasonably construed to be contrary to the best interest of the other party. The parties further agree that
should this Agreement terminate, neither will take nor retain any papers, records, files, computer
programs or software, patient lists, or patient medical billings or files, other document or copies thereof
(except as provided for in other sections of this Agreement), or other confidential information of any kind
belonging to the other. Without limiting other possible remedies of the parties for the breach of this
covenant, both agree that injunctive relief or other relief shall be available to either party to enforce this
covenant, such relief to be without the necessity of posting a bond. Hospital shall not be deemed to
violate this Section 13 to the extent it discloses any such information to any permissible entity to which
Hospital assigns this Agreement pursuant to the terms of Section 16 below.

14. Restrictive Covenant. During the Term of this Agreement, and if this Agreement
Terminates for any reason prior to expiration of the Term, except for a termination by Hospital pursuant
to Sections 7(a)(ix), 7(b), or 7(c), then for a period of two (2) years after any such early termination of
this Agreement, PLLC shall not in any way:

() On its own or in concert with others, own, operate, manage, lend money to, provide
setvices to, ar otherwise have a financial relationship with any business that is competitive with
the Hospital’s MRI Services and is located within the Restricted Area;

(b) Enter into any agreement to engage in any of the activities described in Section 14(a).

For purposes of this Section 14, “Restricted Area” shall mean Carter, Washington and Unicoi
Counties, Tennessee. PLLC’s provision of MRI Services to its own patients pursuant to this Agreement,
including any related professional services, shall not be considered competition with Hospital’s MRI
services. The parties have carefully read and considered the provisions of this Section 14 and, having
done so, agree that monetary damages alone will be inadequate to protect the Hospital in the event of a
breach or threatened breach or violation of the restrictive covenants contained herein. Therefore, in the
event of such a breach or threatened breach of such restrictive covenants by PLLC, the Hospital shall be
entitled to a restraining order, if necessary, and an injunction restraining such breach or threatened breach.
Such injunctive remedy shall not be in limitation of, but in addition to, any other remedies authorized at
law for the breach or threatened breach of such restrictive covenants, including the recovery of monetary
damages.

15. Indemnification. PLILC agrees to indemnify, defend and hold harmless Hospital, its
directors, officers, agents and employees from any and all liabilities, claims (whether accrued, absolute,
contingent or otherwise), losses, actions, demands, liabilities, fines, penalties, damages, expenses
(including reasonable attorneys' fees) or deficiencies (collectively, “Claims™) occurring or resulting from
(i) any act of malpractice or professional negligence by PLLC, its Technicians, physicians, employees,
contractors or agents, (i) any negligent acts or omissions by PLLC, its Technicians, physicians,
employees, contractots or agents, related to the operation of the Equipment, and/or (iii) any breach of a
covenant or representation made by PLLC hereunder. PLLC shall promptly notify Hospital of any such
Claim made against PLLC. The provisions of this Section 15 shall survive the termination of this
Agreement,

16. Assignments. This Agreement may not be assigned by PLLC without the prior written
consent of Hospital, which consent may be granted or withheld in Hospital’s sole discretion. Any attempt
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to make any assignment in violation of the provisions hereof shall be null and void. Hospital may assign
its interests hereunder to any entity under common ownership or control without consent of or notice to
PLLC.

17. Force Majeure. If either party's ability to perform its obligations hereunder is limited or
prevented in whole or in part due to acts of God, war, invasion, acts of foreign enemy, hostilities (whether
war be declared or not), strikes and/or industrial disputes, delay on the part of the supplier or
transportation delay, such party, without liability of any kind, shall be excused, discharged and released
from performance to the extent such performance is limited, delayed or prevented.

18, Waiver of Breach. No waiver of a breach of any provision of this Agreement shall be
construed to be a waiver of any breach of any other provisions of this Agreement or of any succeeding
breach of any provision of this Agreement.

19. Amendment of Agreement. This Agreement shall not be altered or amended except
pursuant to any instrument or writing signed by the party against whom enforcement is sought.

20. Notices. All notices permitted or required under this Agreement shall be sent by Federal
Express, Express Mail or by certified U.S. mail deposited with the post office, return receipt requested,
postage pre-paid, and shall be deemed to have been given two (2) days from the date so deposited with

the courier or U.S, mail service. Notices shall be sent to the parties as follows:
Ifto PLLC, a copy shall be sent to:

Medical Care, PLLC

Attn: Steve Hopland, CEO
1500 West Elk Avenue
Elizabethton, Tennessee 37643

[f to Hospital, a copy shall be sent to:

Mountain States Health Alliance
d/b/a Sycamore Shoals Hospital
Attn: Hospital Administrator
1501 West Elk Avenue
Elizabethton, Tennessee 37643

Any person to whom notice or copies of notices may be given hereunder may from time to time change
said address by written notice to the others as provided herein.

21. Miscellaneous.

(a) Governing Law. This Agreement and the rights of the parties hereunder shall be
governed by and interpreted in accordance with the laws of the State of Tennessee without giving
effect to conflicts of laws principles.

(b) Binding Effect. Except as herein otherwise specifically provided, this Agreement
shall be binding upon and inure to the benefit of Hospital, PLLC and their respective legal
representatives, administrators, successors and permitted assigns.
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(©) Captions, Captions contained in this Agreement are inserted only as a matter of
convenience and in no way define, limit or extend the scope or intent of this Agreement or any
provision hereof.

(d) Counterparts. This Agreement may be executed in several counterparts, and all
so executed shall constitute one agreement, binding on all parties hereto.

(e) Attorneys' Fees. In the event that either party must engage legal counsel to
undertake litigation or arbitration to enforce its rights hereunder, each party in such legal
proceeding or arbitration, as the case may be, shall pay its own attorneys' fees and other costs of
enforcement,

) Severability. Whenever possible, each provision of this Agreement shall be
interpreted in such a manner as to be effective and valid under applicable law. However, if any
provision of this Agreement shall be prohibited by or invalid under such law, it shall be deemed
modified to conform to the minimum requirements of such law or, if for any reason it is not
deemed so modified, it shall be prohibited or invalid only to the extent of such prohibition or
invalidity without the remainder thereof or any other such provision being prohibited or invalid.

[Signature Page Follows]
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IN WITNESS WHEREOF, the parties have executed this Agreement as of the day, month and
year first above written.

PLLC: MEDICAL CARE, PLLC
S /
Ay 7 <
Printed or Typed Name: SSE RS /_J‘/{ﬁ/ﬁ
Title: _ £ &0/
Hospital: MOUNTAIN STATES HEALTH ALLIANCE d/b/a

SYCAMORE SHOALS HOSPITAL

Title: 55’0
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EXHIBITS
1. Premises Exhibit A
2 Equipment Exhibit B
3. Schedule of Use Exhibit C
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Exhibit A

Floor Plan of the Premises

See Attached.
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Exhibit B

Equipment

MRI Unit:
General Electric 1.5T Signa, 4-channel, short bore

New MRI Unit:
Toshiba Titan 1.5T, 16-channel, short bore

Mobile MRI

Description of the Mobile MRI will be attached on Exhibit B-1 when known.

869628v3
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Exhibit C

Schedule of Use

Tuesdays from 7:00am until 11:00am
Tuesdays from 11:30am until 3:30pm
Fridays from 7:00am until 11:00am
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AMENDMENT TO MRI LICENSE AGREEMENT

THIS AMENDMENT is made and entered into this the 10" day of December, 2014 (the

“Effective Date”), by and between by and between MOUNTAIN STATES
: ; ¢ ES HEALTH ALLIANCE
D/B/A SYCAMORE SHOALS HOSPITAL (“Hospital™) and MEDICAL CARE, PLLC (“PLLC™).

WHEREAS, thej parties entered into an MRI License Agreement effective December 1, 2014,
pursuant to which Hospital agreed to provide to PLLC certain space and medical equipment to assist
PLLC in providing MRI Services to its patients; and

WHEREAS, PLLC recently learned that it will be required to obtain a certificate of need
(“CON) to provide the MRI Services 1o its patients pursuant to the Agreement;

NOW THEREFORE, the parties agree as follows:

1. All terms capitalized in this Amendment and not defined herein shall have the same meaning as
set forth in the Agreement.

2. Commencing on the Effective Date, the license granted to PLLC pursuant to the Agreement shall
be suspended until such time as PLLC obtains a CON. The license shall be reinstated on the first
Tuesday or Friday occurring after the date the CON is granted (the “Reinstatement Date”).

3. The parties agree that PLLC will pay the fees due under Section 3(a)(i) of the Agreement for the
following dates: December 2, 2014, December 5, 2014 and December 9, 2014. PLLC will also
pay a pro rata portion of the fee due under Section 3(a)(iii) for the period December 1, 2014
through December 9, 2014. The Lease Fees shall resume on the Reinstatement Date.

4. All other terms and conditions of the original Agreement, not amended herein, shall remain valid
and binding upon the parties hereto.

IN WITNESS WHEREOF, the parties hereto have caused this Amendment to be executed as of
the day and year first above written,

“Hospital” “PLLC”

MOUNTAIN STATES HEALTH ALLIANCE MEDICAL CARE, PLLC
D/B/A SYCAMORE SHOALS HOSPITAL

sv Dhtert W A Y
Dwayne T#&¥lor, C /
¢ Name:_ 5 Zcv /;4_47/’7 /

Title: 5 &/
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DEC - 2 2011

Toshiba America Medical Systems, Inc. P ' /l’
Pre-Market Notification 510(k)

Vantage Titan HSR, MRT-1504/A5

510(k) SUMMARY AND EFFECTIVENESS

1. DEVICE NAME:

Generic Name: Magnetic Resonance Diagnostic Device
Model Name: MRT-1504/A5
Trade/ Proprietary Name: Vantage Titan HSR

2. ESTABLISHMENT REGISTRATION: 2020563
3. U.S AGENT INFORMATION:

U.S. Agent Name: Paul Biggins
(714) 730-5000

Establishment Name and Address: Toshiba America Medical Systems, Inc.
2441 Michelle Drive
Tustin, Ca. 92780

4. MANUFACTURING SITE: Toshiba Medical Systems Corporation
1385 Shimoishigami
Otawara-shi, Tochigi 324-8550
Japan

5. DATE OF SUBMISSION: November 14, 2011

6. DEVICE DESCRIPTION:
The Vantage Titan HSR (Model MRT-1504/A5) is a 1.5 Tesla Magnetic Resonance
imaging (MRI) System. The Vantage Titan HSR uses the same magnet as the existing
Vantage Titan (K080038). It includes the Toshiba Pianissimo™ technology (scan noise
reduction technology). The design of the gradient coil and the WB coil of the Vantage Titan
HSR provides the maximum field of view of 55 x 55 x 55 cm.

7. SUMMARY OF MAJOR HARDWARE CHANGES
a. New Gradient amplifier
b. New Gradient ¢oil
c. Wireless gating unit is added (optional)

Page 1of 4
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l ;Toshiba America Medical Systems, Inc.' P.zﬁ

- Pre-Market Notification 510(k)
Vantage Titan HSR, MRT-1504/A5

8. SUMMARY OF MAJOR SOFTWARE CHANGES

a. New Software platform
b. Modified the data base for distribution correction and dB/dt calculation for new gradient

coil.

9. SAFETY PARAMETERS

November 14, 2011

ftem New Vantage Titan HSR EXCELART Vantage Notes
(Subject device) Titan , K0O80038
) (Predicate Device)
Static field strength 1.6T 1.5T Same
Peak and A- 113.0 dB (A-weighted) 105.7 dB (A-weighted) Same
weighted acoustic 121.8 dB (peak) 115.7dB (peak)
noise '
Operational Modes 1% Operating Mode 1% Operating Mode Same
i. Safety parameter SAR dB/dt SAR dB/dt Same
display
ii. Operating mode Allows screen access to Allows screen access to Same
access 1% level operating mode 1% level operating mode
requirements
Maximum SAR 4W/kg for whole body (1% | 4W/kg for whole body (1% Same
operating mode specified | operating mode specified
in in
IEC 60601-2-33(2002)) IEC 60601-2-33(2002))
Maximum dB/dt <1st operating mode <1st operating mode Same
specified in specified in
IEC 60601-2-33 (2002) IEC 60601-2-33 (2002)
Gradient cail 760 x 893 x 1405 760 x 893 x 1405 Same
dimensions (inner diameter x outer (inner diameter x outer
diameter x length, diameter x length,
unit = mm) unit = mm)
Potential Shut down by Emergency | Shut down by Emergency Same
emergency Ramp Down Unit for Ramp Down Unit for
condition and collision hazard for collision hazard for
means provided for ferromagnetic objects ferromagnetic objects
shutdown
Biocompatibility of Confirmed for electrodes Not applicable
materials and accessories for
wireless gating
Page 20f4
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Toshiba America Medical Systems, Inc. P 3/ y

Pre-Market Notification 510(k)
Vantage Titan HSR, MRT-1504/A5

10. IMAGING PERFORMACE PARAMETERS
No change from the previous predicate submission (K080038).

11. INTEDED USE :
The MRI system is indicated for use as a diagnostic imaging modality that produces cross-
sectional transaxial, coronal, sagittal, and oblique images that display anatomic structures
of the head or body. In addition, this system supports non-contrast MRA,

' MRI (magnetic resonance imaging) images correspond to the spatial distribution of protons
(hydrogen nuclei) that exhibit nuclear magnetic resonance (NMR). The NMR properties of
body tissues and fluids are:

¢ Proton density (PD) (also called hydrogen density)
e Spin-lattice refaxation time (T1)

e Spin-spin relaxation time (T2)

» Flow dynamics

s Chemical shift

Contrast agent use is restricted to the approved drug indications. When interpreted by a
trained physician, these images yield information that can be useful in diagnosis.

12. DESIGN CHANGE
The Vantage Titan HSR MRI System is comparable to the existing 1.5T Vantage Titan MR

System (K080038), with the following modifications.

a. Maximum gradient slew rate has been changed.
b. Power requirements have been changed.
c. CPU platform has been changed.

13. SUMMARY OF DESIGN CONTROL ACTIVITIES
PS Risk List for software and hardware of changing unit have been completed and are
attached. The test methods used are the same as those submitted in the previously cleared
submissions {K0800338). A declaration of conformity with design controls is included in this
submission.

14. TRUTHFUL AND ACCURACY CERTIFICATION
A certification of the truthfulness and accuracy: of the Vantage Titan HSR described in this
submission is provided in this submission.

Page 3 of 4
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Toshiba America Medical Systems, Inc. P $ /7

Pre-Market Notification 510(k)
Vantage Titan HSR, MRT-1504/A5

15. SUBSTANTIAL EQUIVALENCE

Toshiba Medical Systems Corporation believes that the Vantage Titan HSR (model MRT-
1504/A5) Magnetic Resonance Iimaging (MRI) System is substantially equivalent to the
previously cleared predicate devices referenced in this submission.

Testing was done in accordance with applicable recognized consensus standards as listed
below. Additionally, human volunteer studies (in Japan) were conducted to verify imaging

performance.

List of Applicable Standards

[EC60601-1:1988, Amd.1,1991, Amd.2:1995
IEC60601-1-1:2000

IEC80601-1-2:2001, Amd.1:2004
JECB0601-1-4:1996, Amd.1:1999
IEC60601-1-6:2004
IEC60601-1-8:2003,Amd.1:2006
IEC60601-2-33;2002, Amd.1:2005, Amd.2:2007
IEC80825-1: 2007

e & o ® & @& @& @

IEC62304:2006
IEC62366:2007

NEMA MS-1:2008
NEMA MS-2:2003
NEMA MS-3:2008
NEMA MS-4:2006
NEMA MS-6:2003
NEMA PS 3.1-18 (2008)
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Food and Drug Administration
10903 New Hampshire Avenue
Document Control Room —~ W066-G609
Silver Spring, MD 20993-0002

Toshiba Medical Systems Corporation

Mr. Paul Biggins

Director Regulatory Affairs/U.S. Agent DEC - 2 201
% Toshiba America Medical Systems, Inc.

2441 Michelle Drive

TUSTIN CA 92780

Re: K112003
Trade/Device Name: MRT-1504/A5, Vantage Titan HSR
Regulation Number: 21 CFR 892.1000 )
Regulation Name: Magnetic resonance diagnostic device
Regulatory Class: [l
Product Code: LNH
Dated: November 14, 2011
Received: November 15,2011

Dear Mr. Biggins:

We have reviewed your Section 510(k) premarket notification of intent 1o market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into class II (Special Controls), it may be subject to such
additional controls. Existing major regulations affecting your device can be found in Title 21,
Code of Federal Regulations (CFR), Parts 800 to 895. In addition, FDA may publish further
announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Parts 801 and 809); medical device reporting (reporting of
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medical device-related adverse events) (21 CFR 803); and good manufacturing practice
requirements as set forth in the quality systems (QS) regulation (21 CFR Part 820). This letter
will allow you to begin marketing your device as described in your Section 510(k) premarket
notification. The FDA finding of substantial equivalence of your device to a legally marketed
predicate device results in a classification for your device and thus, permits your device to
proceed to the market.

[f you desire specific advice for your device on our labeling regulation (21 CFR Parts 801 and
809), please contact the Office of In Vitro Diagnostic Device Evaluation and Safety at (301) 796-
5450. Also, please note the regulation entitled, "Misbranding by refcrence to premarket
notification” (21 CFR Part 807.97). For questions regarding the reporting of adverse events
under the MDR regulation (21 CFR Part 8§03), please go to

http:/lwww. fda.gov/MedicalDevices/Safety/ReportaProblem/default.him for the CORH’s Office
of Surveillance and Biometrics/Division of Postmarket Survetllance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7100 or at its Internet address

hupa// www.fda. gov/edrh/industry/support/index. html.

Sincerely Yours,

%557&‘/

Mary S. Pastel, Sc.D.

Director

Division of Radiological Devices

Office of In Vitro Diagnostic Device
Evaluation and Safety

Center for Devices and Radiological Health

Enclosure



K112003

Toshiba America Medical Systems, Inc.
Pre-Market Notification 510(k)
Vantage Titan HSR, MRT-1504/A5

Indications for Use

510(k) Number (if known): K112003

Device Name: MRT-1504/A%, Vantage Titan HSR

indications for Use:

The MRI system is indicated for use as a diagnostic imaging modality that produces cross-
sectional transaxial, coronal, sagittal, and oblique images that display anatomic structures of the
head or body. In addition, this system supports non-contrast MRA,

MRI (magnetic resonance imaging) images correspond to the spatial distribution of protons
(hydrogen nuclei) that exhibit nuclear magnetic resonance (NMR). The NMR properties of body
tissues and fluids are;

Proton density (PD) (also called hydrogen density)
Spin-lattice relaxation time (T1)

Spin-spin relaxation time (T2)

Flow dynamics

Chemical shift

* L ] * L J .

Contrast agent use is restricted to the approved drug indications. When interpreted by a trained
physician, these images yield information that can be useful in diagnosis

Prescription Use X AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD)

0 DU
(Divisfon Sign-Off)
Division of Radiological Devices

Office of In Vitro Diagnostic Device Evaluation and Safety

510(k) Number | [ 2.0 O3

Page 1 of

Indicatlon for Use
Page 1 of 1

November 14, 2011 K112003-S1: Al Letter (9-21-2011) Response
Page 35 of 60
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CPT  MRI Medc;::;sﬁérhz;lg’;[ﬂ P_h}}l_:s;:lan

: - Schedule
70551 | MRI HEAD W/O CONTRAST $1,400.00 437.20
70552 | MRI HEAD W/ CONTRAST $1,640.00 488.23
70553 = | MRIHEAD W/ & W/O CONTRAST $2,060.00 571.93
71550 | MRI CHEST W/O CONTRAST $1,400.00 477.68
71551 | MRI CHEST W CONTRAST $1,640.00 530.76
71552 | MRICHEST W & W/O CONTRAST $2,200.00 675.02
72141 | MRI CERVICAL SPINE W/O CONTRAST $1,250.00 387.18
' 721421 | MRICERVICAL SPINE W/ CONTRAST $1,500.00 498.10
72146 | MRI THORACIC SPINE W/O CONTRAST $1,400.00 387.86
72147 | MRI THORACIC SPINE W/ CONTRAST $1,500.00 439.92
72148 | MRILUMBAR SPINE W/O CONTRAST $1,300.00 382.08
72149 | MRI LUMBAR SPINE W/ CONTRAST $1,600.00 481.43
72156 | MRIC SPINE W/ & W/O CONTRAST $2.000.00 572.27
72157, || MRI T SPINE W/ & W/O CONTRAST $2,000.00 531.78
72158 | MRIL SPINE W/ & W/O CONTRAST $2,000.00 560.02
72195 | MRIPELVIS W/O CONTRAST $1,250.00 432.09
72196 | MRIPELVIS W CONTRAST $1,500.00 480.06
72197 | MRIPELVIS W & W/O CONTRAST $1.900.00 585.88
73218 | MRI UPPER EXTREMITY W/O CONTRAST $1,200.00 424.95
73219 | MRIUPPER EXTREMITY W CONTRAST $1,450.00 471.56
73220 | MRIUPPER EXTREMITY W & W/O CONTRAST $1,750.00 581.45
73221 | MRIUPPER EXTREMITY JOINT W/O CONTRAST $1,200.00 282.05
73222 | MRI UPPER EXTREMITY JOINT W CONTRAST $1,400.00 442.64
73223 MRI UPPER EXTREMITY JOINT W & W/O CONTRAST $1,900.00 548.11
73718 | MRI LOWER EXTREMITY W/O CONTRAST $1,200.00 422.23
73719 | MRILOWER EXTREMITY W CONTRAST $1,400.00 479.38
- 737200 [ MRILOWER EXTREMITY W & W/O CONTRAST $1,750.00 585.20
73721 | MRILOWER EXTREMITY JOINT W/O CONTRAST $1,200.00 282.05
73722 | MRI LOWER EXTREMITY JOINT W CONTRAST $1,350.00 449.10
73723 | MRILOWER EXTREMITY JOINT W & W/O CONTRAST | $1,950.00 547.77
74181 | MRI ABDOMEN W/O CONTRAST $1,400.00 382.42
74182 | MRI ABDOMEN W CONTRAST $1,600.00 528.04
74183 | MRI ABDOMEN W & W/O CONTRAST $2,000.00 587.92

MEDICAL CARE, PLLC AVERAGE.GROSS CHARGE PER PROCEDURE $1,584.55
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Health Care Providers that Utilize MRI's - Utilization (As of 8/11/2014}

County e Provider Year Number of Mobile? MobileDays Total Procedures S GEEss
Type Charges
Cannon HOSP Stones River Hospital 2011 1 Fixed 0 576 mmwmﬂ_mm.mm
Cannon HOSP Stones River Hospital 2012 1 Fixed 0 451 $848,942.00
Cannon HOSP Stones River Hospital _ . _ 2013 1 Fixed —_— mnl.\ 379 $754,433.00
Carroll 1 HOSP  Baptist Memorial Hospital - Huntingdon 2011 1 Fxed 0 T 1119 $2.352,481.00
Carroll HOSP Baptist Memorial Hospital - Huntingdon 2012 1 Fixed 0 986 $2,322,890.00
Carroll HOSP Baptist Memorial Hospital - Huntingdon 2013 1 Fixed 0 909 $2,420,972.00
Carroll obC McKenzie Medical Center 2011 1 Fixed 0 1840 $0.00
Carroll oDC McKenzie Medical Center 2012 1 Fixed 0 2279 $3,311,455.00
Carroll oDC McKenzie Medical Center 2013 1 Fixed 0 1681 $2,383,682.00
Carroll HOSP McKenzie Regional Hospital 2011 1 Mobile (Part) 1 day/week 87 $430,865.00
Carroll HOSP McKenzie Regional Hospital 2012 1 Mobile (Part) 1 day/week 79 $430,437.53
Carroll HOSP McKenzie Regional Hospital 2013 1 Mobile (Part) 1 day/week 25 $137,367.00
Carter  HOSP  Sycamore Shoals Hospital T T T T T TEwed T T 0T T T T T T 958 T T87,394,861.00
Carter HOSP Sycamore Shoals Hospital 2012 1 Fixed 0 2014 $8,254,830.00
Carter HOSP m<nm30amW:oW_m Hospital —— 2013 1 ~ Fixed 0 1719 $7,505,749. onon
Cheatham | HOSP  Tristar Ashland City Medical Center . I T T T T b (art) 3 dayeiweek T 333 $1340,542.00
Cheatham HOSP TriStar Ashland City Medical Center 2012 1 Mobile (Part) 2 days/week 375 $1,667,488.00
Cheatham HOSP TriStar Ashland City Medical mmzﬂmﬂ 2013 1 Mobile (Part}) 2 days/week 303 $1,515,918.00
Chester PO FrixJennings Clinic, PC 2011 1 Mobile (Part) 4 half daysfweek 667  $773,230.00
Chester PO Frix Jennings Clinic, PC 2012 1 Mobile (Part) 4 half days/week 637 $762,810.00
Chester PO Frix Jennings Clinic, c _ 2013 1 Mobile (Part) 4 :m_*mwm@mmw 715 $843,450.00
Caiborne 08P~ Claiborne County Hospital T T T o T T T T T Red T T T 0 T "8168  $2,747,743.00
Claiborne HOSP Claiborne County Hospital 2012 1 Fixed 0 1642 $3,496,233.00
Claiborne HOSP QW.,_UOSWMQ_._:Q Hospitsl 2013 1 Fixed 0 1436 $3,218,298.00
Cocke  HOSP  Newport Medical Center T i T O Fixed 0 1515 $4,544,646.00
Cocke HOSP Newport Medical Center 2012 i Fixed 0 1255 $0.00
Cocke IOmv Newport Medical Center 2013 1 Fixed 0 1274 $0.00
Coffee THOSP Harton Regional Medical Center (lohn W) 2011 1 Fixed o0 = 2506 $6,597,077.00
Coffee HOSP Harton Regional Medical Center (John W.) 2011 1 Mobile (Full) 5 days/week 477 $1,441,955.00
Coffee HOSP Harton Regional Medical Center (John W.} 2012 1 Mobile (Full) 5 days/week 2746 $8,954,779.00
Coffee HOSP Harton Regional Medical Center (John W.) 2013 1 Fixed 0 2538 $8,484,102.00
Coffee HOSP Medical Center of Manchester 2011 1 Mobile (Part) 2 days/week 671 $950,772.00
Coffee HOSP Medical Center of Manchester 2012 1 Fixed 0 705 $1,390,701.92
Coffee HOSP Medical Center of Manchester 2013 1 Fixed 0 632 $1,309,206.00
Coffee HOSP United Regional Medical Center 2011 1 Fixed 0] 2020 $3,370,928.00
Coffee HOSP United Regional Medical Center 2012 1 Fixed 0 2107 $3,520,349.00
m&mw\.l!l\l HOSP United xmm._o:m_n_,\_hmmnm_ Center 2013 1 Fixed 0 1615 $2,713,460.00
Cumberland  HOSP _ Cumberland Medical Center, Inc. T2011 2 T T TEwed 0 T TTTTTTTTi66 §10,346,246.00
Cumberland HOSP Cumberland Medical Center, Inc. 2012 2 Fixed 0 4979 $14,327,560.00



Health Care Providers that Utilize MRI's - Utilization (As of 8/11/2014)

Provider i . . Total Gross
County Provider Year Number of Mobile? MobileDays Total Procedures
Type Charges
Hardin __HOSP __Hardin Medicol Center ______ 03 1 Fxed 0 1470 __$3,108,230.00
Im?ﬂmmlnlnl HOSP Hawkins County Memorial Hospital I\.I\..tal.\.l\l.\.lmmm.u “T17 T Mobile :um.nv B wﬂmwmlm,mmlm_nhlnlnlulnmmmlnMm\bmw\uwﬂm&.
Hawkins HOSP Hawkins County Memorial Hospital 2012 i Mobile (Part) 3 days/week 895 $2,188,838.00
Hawkins HOSP Hawkins County Memorial Hospital 2013 il Mobile (Part) 3 days/week 877 $2,318,663.00
Haywood | HOSP  Haywood Park Community Hospital | 011 1 Mobile (Part)  1day/week 222 $1,042,564.00
Haywood HOSP Haywood Park Community Hospital 2012 1 Mobile (Part) 1 day/week 206 $1,036,357.00
Haywood HOSP Haywood Park Community Hospital 2013 1 ___Mobile (Part) 1 Qm<\<<mm_m . 179 $966,465.00
Henderson | HOSP _ Henderson County Community Hospital "T2011 1 Mobile (Part) 3 days/week 474  $1,987,358.00
LRI Hendeérson. HOSP Henderson County Community Hospital 2012 1 Mobile (Part) 3 days/week 504  $2,277,682.00
Henderson HOSP Henderson County Community Hospital 2013 1 Mobile (Part) 3 days/week 411 $1,979,283.00
Henry TTHOSP  THenry County Medical Center T T T T T T T T T e 0T T 6249 566,00
Henry HOSP Henry County Medical Center 2011 il Mobile (Full) 5 days/week 1614 $3,372,978.00
Henry HOSP Henry County Medical Center 2012 2 Fixed 0 1168 $2,607,001.00
Henry HOSP Henry County Medical Center 2012 il Mobile (Full) 7 days/week 1750 $3,910,501.00
Henry HOSP Henry County MedicalCenter Nn ﬁmwnllln w.l I;lu;@mma _ _ b. .l\wmmwl $7,449 momloo
Hickman | HOSP St Thomas Hickman Hospital 2011 "1 " Mobile (Part)  1day/week 147  $361,494.00
Hickman HOSP St. Thomas Hickman Hospital 2012 1 Mobile (Part) 1 day/week 214 $622,909.00
‘Hickman HOSP St. Thomas I_n_ABm:n_.wmnhw_ lllllll 2013 il Mobile ?m&\l\ulmm\wﬁ&wmx 247 $618,107.00
Houston  HOSP _ Houston County Community Hospital TTTTTTTTT011 T T 1T “Mobile (Part) | 1day/week 191 $236,700.00
Houston HOSP Houston County Community Hospital 2012 1 Mobile (Part) 1 day/week 223 $0.00
Houston HOSP Houston Aw_.._u_w\nmwﬂuﬁm&mxmmmt:w_ B . 2013 1 Mobile (Part) 1 day/week 74 $87,138.00
Jefferson | HOSP lefferson Memorial Hospital 2011 1 Mobile (Full) 6 days/week 2714 $8,290,766.00
lefferson HOSP  Jefferson Memorial Hospital 2012 1 Mobile (Full) 6 days/week 3098 $0.00
Jefferson HOSP Jefferson Memorial _n._pmm__hm_nl.nnln B _ 2013 il Mobile (Full) 7 days/week 2074  $7,385,063.00
Johnson HOSP ~ Johnsen County Communtty Fospial T TTR001 T Niobile (Part) 2 days/menth 274 364.442.00
Johnson HOSP Johnson County Community Hospital 2012 il Mobile (Part) 4 days/month 308 $1,227,542.00
Johnson HOSP Johnson County Community Hospital 2013 il Mobile (Part) 4 days/month 267 $950,111.00
Knox  RPO _ Abercrombie Radiology T o1 T 2 Fxed 0o T 7° 4856 $0.00
Knox RPO Abercrombie Radiology 2012 2 Fixed 0 4732 $0.00
Knox RPO Abercrombie Radiology 2013 2 Fixed 0 4313 $0.00
Knox PO Ancillary Services, Summit Medical Group 2011 1 Fixed 0 3320 $3,532,307.00
Knox PO Ancillary Services, Summit Medical Group 2012 1 Fixed 0 3021 $3,266,346.00
Knox PO Ancillary Services, Summit Medical Group 2013 1 Fixed 0 2768 $2,958,315.00
Knox PO Ancillary Svcs-Summit Medical Group-Midlake 2011 1 Fixed 0 2318 $2,456,474.00
Knox PO Ancillary Svcs-Summit Medical Group-Midlake 2012 1 Fixed 0 2273 $2,446,206.00
Knox PO Ancillary Svcs-Summit Medical Group-Midlake 2013 1 Fixed 0 2317 $2,428,637.00
Knox HOSP East Tennessee Children's Hospital 2011 1 Fixed 0 2524 $5,008,496.00
Knox HOSP East Tennessee Children's Hospital 2012 1 Fixed 0 2594 $5,262,165.00
Knox HOSP East Tennessee Children's Hospital 2013 1 Fixed 0 2674 $5,816,360.00



Health Care Providers that Utilize MRI's - Utilization (As of 8/11/2014)

Provider . . . Total Gross
County Provider Year Number of Moabile? MobileDays Total Procedures
Type Charges
Shelby H-lmaging Park Avenue Diagnostic Center 2011 2 Fixed 0 3080 $11,856,616.00
Shelby H-Imaging Park Avenue Diagnostic Center 2012 2 Fixed 0 2681 $10,828,551.00
Shelby H-Imaging Park Avenue Diagnostic Center 2013 2 Fixed 0 2075 $9,689,500.00
Shelby HOSP Regional Medical Center, The (Regional One Health) 2011 1 Fixed 0 3927 $12,608,247.00
Shelby HOSP Regional Medical Center, The (Regional One Health) 2012 1 Fixed 0 4491 $13,925,978.00
Shelby HOSP Regional Medical Center, The (Regional One Health) 2013 1 Fixed 0 4131 $12,918,705.00
Shelby PO Semmes Murphey Clinic (Humphreys Blvd) 2011 2 Fixed 0 7300 $12,914,072.00
Shelby PO Semmes Murphey Clinic (Humphreys Blvd) 2012 2 Fixed 0 6490 $12,335,875.00
Shelby PO Semmes Murphey Clinic (Humphreys Blvd) 2013 2 Fixed 0 6277 $11,696,373.00
Shelby HOSP St. Francis Hospital 2011 3 Fixed 0 5482 $20,929,309.00
Shelby HOSP St. Francis Hospital 2012 3 Fixed 0 5393 $22,089,210.00
Shelby HOSP St. Francis Hospital 2013 3 Fixed 0 5326 $24,698,978.00
Shelby HOSP St. Francis Hospital - Bartlett 2011 2 Fixed 0 3257  $8,326,389.00
Shelby HOSP St. Francis Hospital - Bartlett 2012 2 Fixed 0 3642  $5,989,370.00
Shelby HOSP St. Francis Hospital - Bartlett 2013 2 Fixed 0 3518 $10,412,170.00
Shelby HOSP St. Jude Children's Research Hospital 2011 3 Fixed 0 10031 $34,100,476.00
Shelby HOSP St. Jude Children's Research Hospital 2012 4 Fixed 0 8737 $33,781,143.00
Shelby HOSP St. Jude Children's Research Hospital 2013 4 Fixed 0 8305 $32,149,154.00
Shelby PO Wesley Neurology Clinic, P.C. 2011 1 Fixed (Shared) 0 1398  $1,303,736.00
Shelby PO Wesley Neurology Clinic, P.C. 2012 1 Fixed (Shared) 0 1309 $1,190,839.00
Shelby PO Wesley Neurology Clinic, P.C. 2013 1 Fixed (Shared) 0 1026 $1,109,109.00
Shelby ASTC/ODC West Clinic, P.C.,, The 2011 1 Fixed 0 1662 $2,844,154.00
Shelby ASTC/ODC West Clinic, P.C., The 2012 1 Fixed 0 1564 $5,918,456.00
Shelby ASTC/ODC West Clinig, P.C., The L 2013 1 Fixed 0 1287  $5,283,915.00
Smith  HOSP  Riverview Regional Medical Center 2001 1 Fwed 0 77301 T$1,939,289.00
Smith HOSP Riverview Regional Medical Center 2012 1 Fixed 0 619 $1,954,271.00
m:w_mw HOSP \Iwnm,mﬂ\mémmhmmmm_/\_mlan_nlm_hﬁmsﬂm 2013 1 Fixed 0 613 $2,139,517.00
Sullivan PO Appalachian Onroummn:n >mmﬂnﬂmﬁmm\.ﬂmlnl\|‘|n|\IN\o|HHIn|n|m|n|u|\.mxnmﬂ\.l\.I!I\.m.\.l\ll-l\lnlnlwwmlhlnmmw@lmmmmﬁw
Sullivan PO Appalachian Orthopaedic Associates, PC 2012 1 Fixed 0 268 $285,251.00
Sullivan PO Appalachian Orthopaedic Associates, PC 2013 1 Fixed 0 214 $227,674.00
Sullivan HOSP Bristol Regional Medical Center 2011 2 Fixed 0 6447 $15,040,686.00
Sullivan HOSP Bristol Regional Medical Center 2012 2 Fixed 0 6578 $16,514,769.00
Sullivan HOSP Bristol Regional Medical Center 2013 2 Fixed 0 6323 $17,397,570.00
Sullivan oDC Holston Valley Imaging Center, LLC 2011 3 Fixed 0 8362 $21,350,027.00
Sullivan obDC Holston Valley Imaging Center, LLC 2012 3 Fixed 0 8792 $23,247,137.00
Sullivan oDC Holston Valley Imaging Center, LLC 2013 3 Fixed 0 8787 $23,567,834.00



Health Care Providers that Utilize MRI's - Utilization (As of 8/11/2014)

County RESIES Provider Year Number of Mobile? MobileDays Total Procedures ptal Gross
Type Charges
Sullivan HOSP Holston Valley Medical Center 2011 1 Fixed 0 3774 $8,021,398.00
Sullivan HOSP Holston Valley Medical Center 2012 1 Fixed 0 3514 $8,267,524.00
Sullivan HOSP Holston Valley Medical Center 2013 1 Fixed 0 3326 $8,994,777.00
Sullivan HOSP Indian Path Medical Center 2011 1 Fixed 0 2651 $10,206,168.00
Sullivan HOSP Indian Path Medical Center 2012 1 Fixed 0 3000 $12,399,451.00
Sullivan HOSP Indian Path Medical Center 2013 1 Fixed 0 2807 $12,275,782.00
Sullivan obC Meadowview Outpatient Diagnostic Center 2011 1 Fixed 0 4457 $7,583,560.00
Sullivan oDC Meadowview Outpatient Diagnostic Center 2012 1 Fixed 0 4484  $3,923,500.00
Sullivan obC Meadowview Outpatient Diagnostic Center 2013 1 Fixed 0 4350 $7,378,329.00
Sullivan oDC Sapling Grove Outpatient Diagnostic Center 2011 1 Fixed 0 2587  $4,325,318.00
Sullivan oDC Sapling Grove Outpatient Diagnostic Center 2012 1 Fixed 0 2309 $1,888,694.00
Sullivan oDC Sapling Grove Outpatient Diagnostic Center 2013 1 Fixed 0 2245 $3,900,816.00
Sullivan HODC  Volunteer Parkway Imaging Center 2012 1 Fixed 0 1327  $3,139,473.00
Sullivan HODC  Volunteer Parkway Imaging Center 2012 1 Fixed 0 1348  $3,333,200.00
Sullivan HODC  Volunteer Parkway Imaging Center 2013 1 Fixed ..o 1239 _ mwwame.O\Oh
Sumner  H-lmaging Diagnostic Center at Sumner Station 2011 1 Fixed 0 T 1413 $4,021,765.00
Sumner H-lmaging Diagnostic Center at Sumner Station 2012 1 Fixed 0 1707 $5,537,511.00
Sumner H-Imaging Diagnostic Center at Sumner Station 2013 1 Fixed 0 1948 $6,851,447.00
Sumner HODC Outpatient Imaging Center at Hendersonville Medical 2011 i Fixed 0 2163 $7639,253.00
Center
Sumner HODC Outpatient Imaging Center at Hendersonville Medical 2012 1 Fixed 0 2116  $8,153,088.00
Center
Sumner HODC Outpatient Imaging Center at Hendersonville Medical 2013 1 Fixed 0 e $8.192,037.00
Center
Sumner H-Imaging Portland Diagnostic Center 2011 1 Mobile (Part) 1 day/week 224 $770,888.00
Sumner H-Imaging Portland Diagnostic Center 2012 1 Mobile (Part) 1 day/week 247 $878,818.00
Sumner H-Imaging Portland Diagnostic Center 2013 1 Mobile (Part) 1 day/week 289 $1,325,227.00
Sumner PO Southern Sports Medicine Institute, PLLC 2011 1 Fixed 0 636 $815,384.00
Sumner PO Southern Sports Medicine Institute, PLLC 2012 1 Fixed 0 720 $935,674.00
Sumner PO Southern Sports Medicine Institute, PLLC 2013 1 Fixed 0 723 $1,135,395.00
Sumner HOSP Sumner Regional Medical Center 2011 1 Fixed 0 2578 $7,829,720.00
Sumner HOSP Sumner Regional Medical Center 2012 1 Fixed 0 2591 $8,957,666.00
Sumner HOSP Sumner Regional Medical Center 2013 1 Fixed 0 3064 $11,707,305.00
Sumner HOSP TriStar Hendersonville Medical Center 2011 1 Fixed 0 2367 $8,745,833.00
Sumner HOSP TriStar Hendersonville Medical Center 2012 1 Fixed 0 2367 $9,667,539.00
wh:bm\ﬂl\I.uln'n%mvlnl.@@wﬂ..ﬁﬂm.mm@:s__m @mh_nnmm@mmh- 2013 1 Fixed 0 2565 $13,749,704.00
Tipton HOSP  Baptist Memorial Hospital - Tipton 2011 1 Fxed 0 T TTTa3 237468200
Tipton HOSP Baptist Memorial Hospital - Tipton 2012 1 Fixed 0 1265 $2,968,721.00
Tipton HOSP Baptist Memorial Hospital - Tipton 2013 1 Fixed 0 1153 $3,041,798.00



Health Care Providers that Utilize MRI's - Utilization (As of 8/11/2014)

Provider . i i Total Gross
County Provider Year Number of Mobile? MobileDays Total Procedures
Type Charges
Unicoi HOSP Unicoi County Memorial Hospital, Inc. 2011 1 Fixed 0 1630 mu\ﬁtﬂmmo.oo
Unicoi HOSP Unicoi County Memorial Hospital, Inc. 2012 1 Fixed 0 1164 $1,889,762.00
Unicoi xom_nl Unicol County Memorial Hospital, Inc. -nl..l.muoIH.M 1 Fixed 0 mwml $2, Hmonmww.‘oo
Warren | HOSP  River Park Hospital 2011 1 Fwed 0 T TTTTT653 TT$7,941,439.50
Warren HOSP River Park Hospital 2012 1 Fixed 0 2390 $7,277,951.00
L O . 5. . AL, . ST - - - JEVTUU SO .. .- DA N EVE G AR
Washington PO Appalachian Orthopaedic Associates - Johnson City 2011 1 Fixed 0 546 $580,870.00
Washington PO Appalachian Orthopaedic Associates - Johnson City 2012 1 Fixed 0 357 $379,095.00
Washington PO Appalachian Orthopaedic Associates - Johnson City 2013 1 Fixed 0 188 $199,865.00
Washington HOSP Franklin Woods Community Hospital 2011 1 Fixed 0 3546 $13,513,297.00
Washington HOSP Franklin Woods Community Hospital 2012 1 Fixed 0 3499 $14,456,022.00
Washington HOSP Franklin Woods Community Hospital 2013 1 Fixed 0 3529 $15,556,198.00
Washington HOSP Johnson City Medical Center 2011 2 Fixed 0 7247 $27,926,965.00
Washington HOSP Johnson City Medical Center 2012 2 Fixed 0 7237 $30,285,871.00
Washington HOSP Johnson City Medical Center 2013 2 Fixed 0 6617 $29,626,271.00
Washington obDC Mountain States Imaging at Med Tech Parkway 2011 1 Fixed 0 2738 $10,180,477.00
Washington oDC Mountain States Imaging at Med Tech Parkway 2012 1 Fixed 0 2697 $10,964,043.00
Washington oDC Mountain States Imaging at Med Tech Parkway 2013 1 Fixed 0 2448 $10,545,194.00
Washington PO Watauga Orthopaedics, PLC 2011 1 Fixed 0 2748 $3,875,113.16
Washington PO Watauga Orthopaedics, PLC 2012 1 Fixed 0 2415 $3,488,641.00
Washington PO Watauga Orthopaedics, PLC 2013 1 Fixed 0 2337 $3,389,074.00
Wayne | HOSP  Wayne Medical Center 2011 T T Wabie part 3 dayslweek T T a1 1.0%8,45.00
Wayne HOSP Wayne Medical Center 2012 1 Mobile (Part) 2 days/week 555 $1,328,376.00
Wayne _ |uIOmv Wayne Medical Center N— 2013 1 Mobile (Part) 2 days/week 581 $1,408,034.00
Weakley  HOSP  Volunteer Community Hospital T T T = i S T T Y TR
Weakley HOSP Volunteer Community Hospital 2012 1 Fixed 0 1233 $3,913,088.60
Weakley _ IOmvlnlz\noE:Wmﬁlﬁ.maacEQ Hospital 2013 1 Fixed o] 1037 $3,525,445.00
White | HOSP  Highiands Medical Center T T T 1 Fxed 0 T 7991 T$1533,183.00
White HOSP Highlands Medical Center 2012 1 Fixed 0 1069 $1,953,155.00
White HOSP ..IuIn_ml—.,_!mbnmI_,.\_ma_nm_ Center _ 2013 1 Fixed 0 961 $1,852,766.00
Willamson  ODC _ Cool Springs Imaging 0111 Fxed o~ TTTT " 2373 $6,800,124.00
Williamson oDC Cool Springs Imaging 2012 1 Fixed 0 4308 $7,236,220.00
Williamson obC Cool Springs Imaging 2013 1 Fixed 0 4552 $7,626,899.00
Williamson oDC Premier Radiology Cool Springs 2011 1 Fixed 0 3914  $6,586,341.00
Williamson obc Premier Radiology Cool Springs 2012 1 Fixed 0 3683 $7,533,817.00
Williamson oDC Premier Radiology Cool Springs 2013 2 Fixed 0 3151  $6,116,985.00
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Anderson HOSP Methodist Medical Center - Oak Ridge (2) 6417 (2) 8467 (2) 6896 7.46%
Anderson PO OrthoTennessee Imaging Oak Ridge ) 584 ) 581 ) 514 -13.47%
Anderson PO Tennessee Orthopaedic Clinics - Oak Ridge (1) 993 (1) 1078 () 1066 7.35%
Bedford HOSP Heritage Medical Center (2) 1401 (1) 1439 4] 1131 -19.27%

Heritage Medical Center/Advanced Orthopedics

Bedford H-Imaging (Stopped 2012) (1 0 (1) 1 (1 0 0.00%
Benton HOSP Camden General Hospital (1-1iwsek) 302 (1-1hwaek) 352 (1-1/week) 345 14.24%
Blount HOSP Blount Memorial Hospital %) 5551 (1) 5257 (1) 6909 24 46%
Blount HODC Blount Memorial Springbrook Diagnostic Center (1 2370 {1) 2493 {1) 707 ~7017%
Blount PO OrthoTennessee Imaging/Maryville Orthopaedic (1) 932 (1) 855 (1 741 -20.49%
Bradley PO Cleveland Imaging (1) 668 (1) 2769 (1] 3509 425.30%
Bradley HOSP Skyridge Medical Center §)) 2584 (1) 2489 (1) 2302 -10.91%
Bradley HOSP Skyridge Medical Center - Westside (2) 3214 (2) 2493 2) 1818 -43.43%
Campbell HOSP Jellico Community Hospital (1) 686 (1) 37 m 288 -58.02%
Campbell HOSP Lafollette Medical Center (1-5/week) g3a (1-5lweak) 1285 (1-Biweek) 1225 30.46%
Cannon HOSP Stones River Hospital %) 576 (1) 451 (1} 379 -34.20%
Carroll HOSP Baptist Memorial Hospital - Huntingdon I6)) 1118 (1) 986 1 909 =N8.77%
Carroll oDC McKenzie Medical Center (1) 1840 1 2279 {1 1681 -8.64%
Carroll HOSP McKenzie Regional Hospital (1-1/week) 87 {1-1/week) 79 {1-1/week) 25 -71.26%
Carter HOSP Sycamore Shoals Hospital {1 1958 1) 2014 (1) 1719 -12.21%
Cheatham HOSP TriStar Ashland City Medical Center (1-2tweek) 322 (1-Ziweek) 375 (1-2hweek) 303 -5.90%
Chester PO Frix Jennings Clinic, PC 14 halilweek) 867 14 Halfiweek) 637 1-4 halffweek) 715 7.20%
Claibarne HOSP Claiborne County Hospital (1 8168 (&)) 1642 (1) 1436 -82.42%
Cocke HOSP Newport Medical Center (1) 1519 {1 1255 M 1274 -16.13%
Coffee HOSP Harton Regional Medical Center (John W.) n 2983 (1) 2746 (1) 2538 -14.92%
Coffee HOSP Medical Center of Manchester (1-2/week) 671 &) 705 1) 8632 -5.81%
Coffee HOSP United Regional Medical Center (M 2020 (1) 2107 (1) 1615 -20.05%
Cumberland HOSP Cumberland Medical Center, Inc. 2) 4266 (2) 4979 (2) 4708 10.36%
Davidson oDC Belle Meade Imaging 1 2511 (n 2817 (6] 3085 22 86%
Davidson PO Center for Inflammatory Disease {1) 130 1) B3 (1) 19 -85.38%
Davidson PO Elite Sports Medicine & Orthopaedic Center (2) 4793 (2) 4781 (2) 4771 -0.48%
Davidson PO Heritage Medical Associates - Murphy Avenue (1-Shared) 639 (1-Shared) 1831 (1-Shared) 1965 207.51%
Davidson QDC Hillsboro Imaging {1) 2869 (1) 3968 (1) 4252 48.20%
Davidson opc Millennium MRI, LLC (1-Shared) 371 (1-Shared) 366 (1-Shared) 451 21.56%
Davidson PO Nashville Bone and Joint (1-Shared) 947 (1-Shared) 953 (1-Shared) 939 -0.:84%
Davidson HOSP Nashville General Hospital (1) 1842 (1) 1481 (1) 1775 -3.64%
Davidson PO Neurological Surgeons, PC Imaging Office (1 6052 (1) 4305 (1 4891 -19.18%
Davidson oDe Next Generation Imaging, LLC {1-Shared) 740 (1-Shared) 6549 (1-Shared) 859 16.08%
Davidson H-lmaging One Hundred Oaks Breast Center (1) 586 (1) 679 (1 682 16.38%
Davidson oDC One Hundred Oaks Imaging (1 4433 2) 5226 (2) 5430 22.49%
Davidson oDC Outpatient Diagnostic Center of Nashville (2) 3865 (2) 4878 (2 5044 30.50%
Davidson PO Pain Management Group, PC ) 1715 (1 2451 %)) 2712 58.13%
Davidson obDC Premier Orthopeadics and Sports Medicine (2) 6229 (2) 5214 2) 4471 -28.22%
Davidson oDc Premier Radiology Belle Meade (3) 7872 (3) 7686 3) 6929 -11.98%
Davidson ape Premier Radiology Brentwood (1-5/week) 931 (1-5/week) 1058 Q)] 1356 45.65%
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Davidson oDCc Premier Radiology Hermitage (2) 4931 (2) 4943 2) 4503 -6.65%
Davidson oDC Premier Radiclogy Midiown (0} i} (0) 0 {2) 1351 0.00%
Davidson Qobe Premier Radiology Nashville (1) 2482 1) 2376 (1) 2072 -16.85%
Davidson oDc Specialty MR (1-Shared) 1562 (4-Shared) 1467 (1-Shared) 1158 -25.86%
Davidson oDC St. Thomas Heart (Stopped 2013) (M 2076 1 1609 (0) o} -100.00%
Davidson HOSP St. Thomas Midtown Hospital (fka Baptist Hospital) 3) 5820 (3) 4752 (2) 3249 -45.12%
Davidson HOSP St. Thomas West Hospital (fka St. Thomas Hospital) @ 5643 4 5631 (2) 5464 -3.17%
Davidson PO Tennessee Oncology, PET Services (o) 0 1) 279 (1) 1166 0.00%
Davidson PO Tennessee Orthopaedic Alliance Imaging () 7181 (3) 7163 (3) 6325 -11.92%
Davidson HOSP TriStar Centennial Medical Center @ 7561 (3) 7996 (3) 8840 16.92%
Davidson HOSP TriStar Skyline Medicatl Center (2) 7339 (2) 7930 (2) 8234 12.20%
Davidson HOSP TriStar Southern Hills Medical Center (1) 2528 (1) 2658 (1) 2740 8.39%
Davidson HOSP TriStar Summit Medical Center (1) 3723 (1) 4008 (1) 4020 7.98%
Davidson HODC TriStar Summit Medical Center - ODC (1-Shared) 1858 (1-Shared) 1918 (1-Shared) 2249 21.04%
Davidson HOSP Vanderbilt University Hospital (8) 27040 (8) 28706 (8) 29507 9.12%
Decatur HOSP Decatur County General Hospital {1-1/week) 405 (1-1/wesk) 360 (1-1/week) 451 11.36%
DeKalb HOSP DeKalb Community Hospital (1) 875 (1) 801 ) 784 -10.40%
Dickson PO Dickson Medical Associates South (1) 1942 1 1658 (1) 1994 268%
Dickson HODC Natchez Imaging Center (1 368 (1) 427 (1) 484 31.52%
Dickson HOSP TriStar Horizon Medical Center (1) 1045 (n 1287 (1) 1530 52.15%
Dyer HOSP Dyersburg Regional Medical Center ) 2279 (1 2230 (n 1852 -18.74%
Fayette HOSP Methodist Healthcare-Fayette Hospital (1-Tiweek) 324 (1-1/week) 271 (1-Thweek) 204 -37.04%
Fentress OoDC Fentress Health Systems (1) 1793 @) 2191 (1) 1991 11.04%

Southern Tennessee Regional Health System -
Franklin HOSP Winchester (fka Southern Tennessee Medical Center) %)) 2341 () 2658 (1 2220 -5.17%
Franklin oDC Summit Open MRI, Inc. 1) 635 (1) 723 (1) 623 -1.89%
: Southern Tennessee Regional Health System - Pulaski
Giles HOSP (fka Hillside Hospital) 1) 901 1) 581 (0] 810 -10.10%
Greene HOSP Laughlin Memorial Hospital, Inc. (2) 3648 (2) 3379 2) 3159 -13.40%
Greene HOSP Takoma Regional Hospital Q) 1418 (1) 1635 (1) 1610 13.46%
Hamblen PO Healthstar Physicians, PC {2) 3911 (2) 2793 (2) 3217 -17.74%
Hamblen HOSP Lakeway Regional Hospital (1) 2105 () 2288 (1) 2625 2470%
Hamblen HOSP Morristown-Hamblen Hospital (23 3677 (2 45860 (2) 4211 14.52%
Hamilton PO Chattanooga Bone & Joint Surgeons, PC (1) 1118 (1 1021 (1) 841 -24 84%
Hamilton obC Chattanooga Imaging Downtown (2) 2044 (2) 2035 (2) 1540 -24.66%
Hamilton RPO Chattanooga Imaging East (2) 4552 (1) 2850 (1) 2822 -38.01%
Hamilton RPO Chattanooga Imaging Hixson 1 2117 (1) 2230 () 2386 12.71%
Hamilton PO Chattanooga Orthopaedic Group PC (1) 5698 ) 5332 n 5340 -6.28%
Chattanooga Outpatient Center (Digital Imaging of

Hamilton obc North Georgia) (1 6045 (1) B465 2) 7292 20.63%
Hamilton H-lmaging Erlanger East Campus (1) 1275 (1) 704 1) 568 -55.45%
Hamilton HOSP Erlanger Medical Center (3) 10730 (3) 10815 (3) 11558 7.72%
Hamilton HOSF Memorial Hixson Hospital (2) 4048 (2) 2836 (2) 2488 -38.54%
Hamilton HOSP Memorial Hospital (3) 8211 (3) 4096 (3) 4356 -46.95%
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Hamilton H-imaging  Memorial Ooltewah Imaging Center (1) 12886 (N 1050 6} 1049 -18.43%
Hamilton PO Neurosurgical Group of Chattanooga, P.C. (1 1388 (1 1405 (1 1198 -13.68%
Hamilton HOSP Parkridge East Hospital 1) 934 (1) 919 ) 1024 9.64%
Hamilton HOSP Parkridge Medical Center 1 2320 (1) 2496 1 2054 -11.47%
Hamilton RPO Tennessee Imaging and Vein Center (1) 2615 (1) 3074 6} 3165 21.03%
Hardin HOSP Hardin Medical Center n 1449 (1) 1379 (1 1470 1.45%
Hawkins HOSP Hawkins County Memorial Hospital {(1-3/week) 1065 (1-3/week) 895 (1-3/week) 877 -17.65%
Haywood HOSP Haywood Park Community Hospital (1-1/week) 222 (1-1/week) 206 (1-1/week) 179 -19.37%
Henderson HOSP Henderson County Community Hospital (1-3/week) 474 (1-3/week) 504 (1-3/week) 411 -13.29%
Henry HOSP Henry County Medical Center 2) 2691 2) 2918 (2) 3257 21.03%

St. Thomas Hickman Hospital (fka Hickman Community
Hickman HOSP Hospital) (1-1/week) 147 (1-1/week) 214 (1-1/week) 247 68.03%
Houston HOSP Houston County Community Hospital (1-1week) 191 (1-1/week) 223 (1-1/week) 74 -61.26%
Jefferson. HOSP Jefferson Memorial Hospital (1-Blweek) 2714 (1-6/week) 3098 (1-7/week) 2074 -23.58%
Johnson HOSP Johnson County Community Hospital (1-2imanth) 274 (1-4/maonth) 308 (1-4/month) 267 -2.55%
Knox RPO Abercrombie Radiological Consultants, Inc. ) 4856 (2) 4732 (2) 4313 -11.18%
Knox PO Ancillary Services, Summit Medical Group (1) 3320 (1 3021 (1) 2768 -16.63%
Knox PO Ancillary Sves-Summit Medical Group-Midlake (1) 2318 (1) 2273 (1) 2317 -0.04%
Knox HOSP East Tennessee Children's Hospital (1) 2524 (1 2584 1 2674 5.94%
Knox oDC East Tennessee Community Open MRI, LLC (2) 1783 (2) 1860 (2) 1845 3.48%
Knox HOSP Fort Sanders Regional Medical Center ) 7127 (2) 7269 (2) 7461 4.69%
Knox HODC Fort Sanders West Diagnostic Center (1) 1588 (1) 1346 1) 1099 -30.78%
Knox PO Knoxville Comprehensive Breast Center 2 2200 (2) 1014 (2) 1809 -17.77%
Knox HOSP North Knoxville Medical Center 1) 5191 (1} 3984 5)) 3696 -28.80%
Knox PO OrthoTennessee Imaging Fort Sanders West N 3761 (1 4999 (1) 3971 5.58%
Knox oDC Outpatient Diagnastic Cir of Knoxville @) 7680 (2) 8040 (2) 8186 6.59%
Knox HOSP Parkwest Medical Center 2) 9615 (2) 8254 (2) 8038 -16.40%
Knox HOSP Physicians Regional Medical Center 2) 6163 (2 4779 (2) 5421 -12.04%
Knox PO Tennessee Orthopaedic Clinics - Regional MRI ) 952 (1) 1011 (1 995 4.52%
Knox PO Tennessee Orthopaedic Clinics, PC %)) 3272 (1) 3425 (1) 3259 -0.40%
Knox HOSP Turkey Creek Medical Center (1) 2875 (1) 3242 (1) 2507 -12.80%
Knox HOSP University of Tennessee Medical Hospital (4) 17037 (4} 17557 (4) 16453 -3.43%
Lauderdale HOSP Lauderdale Community Hospital (1-4/week) 447 (1-4/week) 389 (1-4/week) 292 -34.68%
Southern Tennessee Regional Health System -

Lawrence HOSP Lawrenceburg (fka Crockett Hospital) 1) 1373 (1} 1622 (n 1441 4.95%
Lewis H-Imaging Lewis Health Center (1-1/week) 397 (1-1/week) 477 (1-1fweek) 500 25.94%
Lincoln HOSP Lincoln Medical Center (1) 1213 (1) 1284 (1) 1182 -2.56%
Louden HOSP Fort Loudoun Medical Center (1 2246 (1) 2300 (1) 2023 -9.93%
Macon HOSP Macon County General Hospital (1-3iweek) 445 (1-2iweek) 793 (1-2/week) 480 7.87%
Madison PO Jackson Clinic, P.A., The i 1416 (1 2271 %) 2019 42.58%
Madison HOSP Jackson Madison County General Hospital (2) 9657 2) 9877 (2) 9372 -2.95%
Madison HOSP Regional Hospital of Jackson &5 1805 n 2203 1 2123 17.62%
Madison oDC Sports Orthopedics and Spine (H 4688 (13 6781 (1) 8835 88.46%
Madison PO West Tennessee Bone & Joint Clinic (1) 3248 (1) 2842 N 2804 -1367%
Madisen HODC West Tennessee Imaging Center (@) 6624 (3) 7027 (3) 6491 -2.01%




Health Care Providers that Utilize MRI's - Trend
Medical Equipment Registry - 8/14/2014

Procedures
Provider Percent
County Type Provider 2011 2012 2013 Changed
Madison PO West Tennessee Neurosciences (E)) 2772 (1) 2706 N 2729 -1.55%
Parkridge West Hospital (fka Grandview Medical
Marion HOSP Center) (1) 884 (1) 953 (1) 884 0.00%
Marshall HOSP Marshall Medical Center (1) 604 (1) 700 1) 73 27 .98%
Maury HOSP Maury Regional Medical Center (3) 5724 (3) 6083 3) 6109 6.73%
Maury PO Mid Tennessee Bone and Joint Clinic, PC (1) 2188 (1) 1808 1) 2047 -5.44%
Maury RPO Mobile MRI Services, LLC - Columbia (0) 0 (1-2/week) 415 (1-0/week) 0 0.00%
Spring Hill Imaging Center (Maury Regional Imaging
Maury oDC Ctr) (1) 1726 1) 1897 (1 2392 38.59%
Starr Regional Medical Center - Efowah (fka Woods
McMinn HOSP Memorial Hospital} (1) 1028 (1) 1078 (1) 478 -53.40%
Starr Regional Medical Center (fka Athens Regional
McMinn HOSP Medical Center) (1) 2112 1) 2295 (1) 2437 15.39%
McNairy HOSP McNairy Regional Hospital (1-2hezk) 554 (1-2/week) 642 (1-2iweek) 545 -1.62%
Monroe HOSP Sweetwater Hospital Association (1) 1681 (1-5/week) 1638 {1-5hweek) 1834 9.10%
Montgomery oDC Clarksville Imaging Center, LLC (1 3803 (1) 4119 6] 4278 12.44%
Montgomery HOSP Gateway Medical Center (@) 5426 2) 5242 @) 4432 -18.32%
Montgomery RPO Mobile MRI Services, LLC - Clarksville (1-3iwsek) 0 (1-Biweek) 1129 (1-Siweek) 1404 0.00%
Montgomery PO Premier Medical Group, P.C. o) 1494 (1) 1426 (1) 1386 -7.23%
Montgomery PO Tennessee Orthopaedic Alliance (1) 2007 N 1915 1) 1832 -3.74%
Obion HOSP Baptist Memorial Hospital - Union City (1) 2111 ) 2066 (1 1784 -15.49%
Overton HOSP Livingston Regional Hospital 4] 1064 48] 959 ) 549 -10.81%
Polk HOSP Copper Basin Medical Center (1-1/week) 239 {1-1/wesk) 176 (1-1iweek) 250 4.60%
Putnam HOSP Cookeville Regional Medical Center (2) 8001 (1) 4928 (n 3701 -53.74%
Outpatient Imaging Center at Cookeville Regional Med.
Putnam H-Imaging Ctr. M 0 (2) 3385 (2) 4791 0.00%
Putnam obDC Premier Diagnostic Imaging, LLC ) 5707 (2) 5572 {2) 5674 -0.58%
Rhea HOSP Rhea Medical Center (1) 1288 1 1530 (1 1481 14.90%
Roane HOSP Roane Medical Center (1) 1858 (1) 1914 1 1729 -11.70%
Roberison HOSP Northcrest Medical Center (1) 2606 (1) 2780 (1) 3232 24.02%
Rutherford (0]3]64 Imaging Center of Murfreesboro ) 4307 (1 2000 1 4827 12.07%
Rutherford PO Murfreesboro Medical Clinic-Garrison Drive (1) 1963 (1) 2189 (1) 1994 1.58%
Premier Radiology Murfreesboro (fka Middle
Rutherford oDC Tennessee Imaging Murfreesboro) (1) 3008 {2} 4800 (21 5169 71.96%
Premier Radiology Smyrna (fka Middle Tennessee
Rutherford abDC Imaging Smyrna) (1) 1601 6 2502 6] 2392 49 41%
Rutherford RPO Radiology & Diagnostics, PLC (Closed 2013) (1) 932 (1) 919 (@ 0 -100.00%
St. Thomas Rutherford Hospital (fka Middle Tennessee
Rutherford HOSP Medical Center) (2) 2544 (2) 2345 (2) 1964 -22.80%
Rutherford PO Tennessee Orthopaedic Alliance Imaging {1 3901 M 4120 N 4148 6.33%
Rutherford HOSP TriStar Stonecrest Medical Center (1 1877 (1 2162 ) 2369 26.21%
Scott H-Imaging  Scott County Hosp. MRI (Stopped service in 2012) (1) 793 (1) 0 {0) 0 -100.00%
Sevier HOSP LeConte Medical Center 1) 4264 {1 4269 1) 4235 -0.68%
Shelby HOSP Baptist Memorial Hospital - Collierville (1) 1891 {n 1734 (1 1583 -15.76%
Shelby HOSP Baptist Memorial Hospital - Memphis (3) 12052 @) 11913 (3) 11280 -6.41%
Shelby HOSP Baptist Memorial Hospital for Women (0) 0 (D) 0 (1) 72 #DIV/O!
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Shelby HOSP Baptist Rehabilitation - Germantown 1 1622 (1 1596 (1) 1212 -2528%
Shelby H-Imaging  Baptist Rehabilitation Germantown - Briarcrest MRI (1-Shared) 585 (1-Shared) 650 (1-Shared) 613 4.79%
Shelby PO Campbell Clinic - Union (1) 2250 (M 2185 (1 2539 10.87%
Shelby PO Campbell Clinic Inc :_ 6502 0] 6321 (1) 5547 -14.689%
Shelby HOSP Delta Medical Center 1) 10086 %) 787 (1) 674 -33.00%
Shelby RPO Diagnostic Imaging PC - Memphis (1) 6358 ) 6538 1) 6737 5.96%
Shelby HOSP LeBonheur Children's Medical Center (2) 4663 (3) 5357 (3) 5333 14.37%
Shelby HOSP Methodist Healthcare-Germantown Hospital (2) 7698 (2) 6557 2) 6892 -10.47%
Shelby HOSP Methodist Healthcare-North Hospital 2) 6058 (2) 6092 (2) 6003 -0.91%
Shelby HOSP Methodist Healthcare-South Hospital 1) 4073 1) 41389 M 4080 0.42%
Shelby HOSP Methodist Healthcare-University Hospital 3) 9677 (3) 9803 (3) 10524 8.75%
Shelby PO MSK Group PC - New Covington Pike (1) 3086 (1 3140 (1) 3013 -2.68%
Shelby PO MSK Group, PC - Briarcrest (1-Shared) 4508 (1-Shared) 4488 (1-Shared) 4637 2.86%
Shelby PO Neurology Clinic, PC (1-Shared) 3168 (1-Shared) 3160 {1-Shared) 3312 4.55%
Shelby obDe Outpatient Diagnostic Ctr of Memphis (1) 2207 63) 2214 (1) 2563 16.13%
Shelby obec Park Avenue Diagnostic Center 2 3080 (2) 2681 2 2075 -32.63%
Shelby HOSP Regional Medical Center at Memphis (The Med) (4] 3827 (1) 4451 (1) 4131 5.18%
Shelby PO Semmes-Murphey Clinic (Humphreys Blvd) (2 7300 2) 5490 (2) 6277 -14.01%
Shelby HOSP St. Francis Hospital (3 5482 (3) 5393 (3 5326 -2.85%
Shelby HOSP St. Francis Hospital - Bartlett (2) 3257 2) 3642 (2) 3518 8.01%
Shelby HOSP St. Jude Children's Research Hospital (3) 10031 (4) 8737 (4) 8305 -17.21%
Shelby PO Wesley Neurology Clinic, P.C. (1-Shared) 1338 (1-Shared) 1308 (1-Shared) 1026 -26.61%
Shelby ASTC/ODC West Clinic, P.C., The (1 1662 (1) 1564 (1) 1287 -22.56%
Smith HOSP Riverview Regional Medical Center ) 701 (M 619 ) 613 -12.55%

Appalachian Ortho. Associates - Kingsport (Unit sold in
Sullivan PO 2012) (6] 1460 (0) 0 (0) 0 -100.00%
Sullivan PO Appalachian Orthopaedic Associates, PC n 288 (1 268 (1) 214 -25.69%
Sullivan HOSP Bristol Regional Medical Center (2) 6447 2) 6578 (2) 6323 -1.92%
Sullivan opc Holston Valley Imaging Center, LLC (3) 8362 (3) 8792 (3) 8787 5.08%
Sullivan HOSP Holston Valley Medical Center {1 3774 (1) 3514 1) 3326 -11.87%
Sullivan HOSF Indian Path Medical Center (1 2651 [§5) 3000 1) 2807 5.88%
Sullivan oDe Meadowview Outpatient Diagnostic Center N 4457 (1 4484 6] 4350 -2.40%
Sullivan H-Imaging  Sapling Grove Imaging, LLC (Welimont) (Sold 2012) (1 349 (1) 150 0) 0 -100.00%
Sullivan oDC Sapling Grove Outpatient Diagnostic Center )] 2587 (1 2309 1) 2245 -13.22%
Sullivan HoDG Volunteer Parkway Imaging Center {n 1327 (1 1348 (1) 1238 -6.63%
Sumner H-Imaging Diagnostic Center at Sumner Station ) 1413 (1) 1707 (1) 1948 37.86%
Outpatient Imaging Center at Hendersonville Medical

Suminer HODC Center (n 2163 (1) 2118 (1) 1670 -22.79%
Sumner H-Imaging Portland Diagnostic Center (1-1/week) 224 (1-1/week) 247 (1-1/week) 289 29.02%
Sumner PO Southern Sports Medicine Institute, PLLC (1 836 (1 720 () 723 12.68%
Sumner HOSP Sumner Regional Medical Center (1 2578 (1) 2591 (1) 3064 18.85%
Sumner HOSP TriStar Hendersonville Medical Center (&0 2367 (1 2367 1) 2565 8.37%
Tipton HOSP Baptist Memorial Hospital - Tipton (1 1143 (1) 1265 1 1153 0.87%
Unicoi HOSP Unicoi County Memorial Hospital, Inc. (1) 1630 n 1164 (53] 935 -42.64%
Warren HOSP River Park Hospital (1) 2653 ) 2390 (1) 2323 -12.44%
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Washington PO Appalachian Orthopaedic Associates - Johnson City ) 548 (1) 357 {1) 188 -85.57%
Washington HOSP Franklin Woods Community Hospital (1) 3546 ) 3499 1) 3529 -0.48%
Washington HOSP Johnson City Medical Center (2) 7247 (2) 7237 (2 6817 -8.689%
Washington OoDC Mountain States Imaging at Med Tech Parkway (1) 2738 (1 2697 (1) 2448 -10.59%
Washington PO Watauga Orihopaedics, PLC (1 2748 (1 2415 (1) 2337 -14.96%
Wayne HOSP Wayne Medical Center (1-2fweek) 444 (1-2/week) 555 (1-2lweek) 581 30.86%
Weakley HOSP Volunteer Community Hospital (1) 12186 (1 1233 {1) 1037 -14.72%
White HOSP Highlands Medical Center (N 994 {1 1069 1) 961 -3:32%
Williamson oDc Cool Springs Imaging (1) 4373 (1) 4308 {1) 4552 4.09%
oDC Premier Radiology Cool Springs n 3914 (1) 3683 1) 3151 -198.49%
PO Vanderbilt Bone and Joint (1 2382 (1) 2728 (1) 2743 15.16%
HOSP Williamson Medical Center (1) 3757 (1) 3654 (1) 4103 9.21%
opc Premier Radiology - Mt. Juliet (1-Shared) 2196 (1) 2559 (&0 2562 16.67%
Wilson PO Tennessee Orthopedics (1) 1378 (1] 1197 (1) 1196 -13.21%

18 1-

Wilson PO Tennessee Sports Medicine mm:ma& 1107 (2 1125 2 1801 \mm‘.mmm\q
Wilson HOSP University Medical Center () 3298 (1) 3000 (1) 2213 -32.90%
Statewide 669175 660932 652252 -2.53%
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| here are potential risks in the MR
' environment, not only for the pa-

tient {1, 2] but also for the accom-

i | panying family members, attend-
ing health care professionals, and others who
find themselves only occasionally or rarely in
the magnetic fields of MR scanners, such as
security or housekeeping personnel, firefight-
ers, police, etc. [3-6]. There have been reports
in the medical literature and print media de-
tailing magnetic resonance imaging (MRI)
adverse incidents involving patients, equip-
ment, and personnel that spotlighted the need
for a safety review by an expert panel. To this
end, the American College of Radiology
(ACR) originally formed the Blue Ribbon
Panel on MR Safely. First constituted in 2001,
the panel was charged with reviewing existing
MR safe praclices and guidelines [5-9] and
issuing new ones as appropriate for MR ex-
aminations. Published initially in 2002 [3],
the ACR MR Safe Practice Guidelines estab-
lished de facto industry standards for safe and
responsible practices in clinical and research
MR environments. These were subsequently
reviewed and updated in May 2004 {4]. After

reviewing substantial feedback from the field
and installed bases, as well as changes that
had transpired throughout the MR industry
since the publication of the 2004 version of
this document, the panel extensively re-
viewed, modified, and updated the entire doc-
ument in 2006-2007.

The present panel consists of the following
members: A. James Barkovich, MD; Charlotte
Bell, MD (American Society of Anesthesiolo-
gists); James P. Borgstede, MD, FACR; Wil-
liam G. Bradley, MD, PhD, FACR; Jerry W.
Froelich, MD; Tobias Gilk, architect; J. Rod
Gimbel, MD, FACC, cardiologist; John Gos-
bee, MD, MS; Ellisa Kuhni-Kaminski, RT
(R)(MR); Emanuel Kanal, MD, FACR,
FISMRM (chair); James W. Lester, MD; John
Nyenhuis, PhD; Yoav Parag, MD; Daniel Joe
Schaefer, PhD, engineer; Elizabeth A. Sebek-
Scoumis, RN, BSN, CRN; Jeffrey Weinreb,
MD; Loren A, Zaremba, PhD, FDA; Pamela
Wilcox, RN, MBA (ACR staff); Leonard
Lucey, JD, LLM (ACR staff); and Nancy Sass,
RT (R)(MR)(CT) (ACR staff). The following
represents the most recently modified and up-
dated version of the combined prior two re-

'Department of Radiology, University of Pittsburgh Medical Center, Pittsburgh, PA,
Neuroradiology Section, University of California San Francisco, San Francisco, CA.
3American Saciaty of Anesthesiologists and Department of Anesthesiology, New York University School of Medicine,

New Yark, NY.
4Colorado Springs Radiologists, Colorado Springs, CO.

5Professor and Chairman, Department of Radiology, University of California San Diego, San Diego, CA.
8Department of Radiology, University of Minnasota, Minneapolis, MN.

"MRI-Planning, Kansas City, MO.
®East Tennessee Heart Consultants, Lenoir City, TN.

SUniversity of Michigan Health System and Red Forest Consulting, Ann Arbor, MI.

0Chapel Hill, NC.

""Department of Flectrical and Computer Engineering, Purdue University, West Lafayette, IN.

12MR Systems Engineering, GE Healthcare, Milwaukee, WI.

13Yale University School of Medicine, New Haven, CT.
1.8, Food and Drug Administration, Rockville, MD.

SAmerican College of Radiology, 1891 Preston White Dr., Reston, VA 20191, Address correspondence to N, Sass.



Kanal et al.

ports [3, 4] issued by the American College of Radiology Blue Ribbon
Panel on MR Safety, chaired by Emanuel Kanal, MD, FACR. It is im-
portant to note that nothing that appears herein is the result of a “major-
ity vote"” of the members of this panel. As with each prior publication of
these ACR MR Safe Practice Guidelines, the entire document, from in-
troduction to the markedly expanded appendices, represents the unani-
mous consensus of each and every member of this Safety Committee
and the various areas of expertise that they represent. This includes rep-
resentation from fields and backgrounds as diverse as MR physicists, re-
search/academic radiologists, private practice radiologists, MR safety
experts, patient safety experts/researchers, MR technologists, MR nurs-
ing, National Electrical Manufacturers Association, the U.S, Food and
Drug Administration (FDA), the American Society of Anesthesiolo-
gists, legal counsel, and others. Lay personnel, physicians, PhDs, de-
partment chairs and house-staff/residents, government employees and
private practitioners, doctors, nurses, technologists, radiologists, anes-
thesiologists, cardiologists, attorneys—these are all represented on this
Committee. It was felt that achieving unanimity for these guidelines was
critical in order to demonstrate to all that these guidelines are not only
appropriate from a scientific point of view, but are reasonably applicable
in the real world in which we all must live, with all its patient care, fi-
nancial, and throughput pressures and considerations.

The following MR safe practice guidelines document is intended to
be used as a template for MR facililies to follow in the development of
an MR safety program. These guidelines were developed to help guide
MR practitioners regarding these issues and to provide a basis for them
to develop and implement their own MR policies and practices. It is in-
tended that these MR safe practice guidelines (and the policies and
procedures to which Lhey give rise) be reviewed and updated on a reg-
ular basis as the field of MR safety continues to evolve.

The principles behind these MR safe practice guidelines are specif-
ically intended to apply not only to diagnostic settings but also to pa-
tient, research subject, and health care personnel safety for all MRI set-
tings, including those designed for clinical diagnostic imaging,
research, interventional, and intraoperative MR applications.

With the increasing advent and use of 3.0-Tesla and higher strength
magnets, users need to recognize that one should never assume MR
compatibility or safety information about a device if it is not clearly doc-
umented in writing. Decisions based on published MR safety and com-
patibility claims should recognize that all such claims apply only to spe-
cifically tested conditions, such as static magnetic field strengths, static
gradient magnetic field strengths and spatial distributions, and the
strengths and rates of change of gradient and radiofrequency (RF) mag-
netic fields.

Finally, there are many issues that impact MR safety that should be
considered during site planning for a given MR installation. These
have historically not been dealt with in the prior versions of the ACR
MR Safe Practice Guidelines. For the first time, we include in this ar-
ticle, as separate appendices, sections that address such issues as well,
including cryogen emergency vent locations and pathways, 5-gauss
lines, siting considerations, patient access pathways, etc. Yet despite
their appearance herein, these issues, and many others, should be re-
viewed with those experienced in MR site planning and familiar with
the patient safety and patient flow considerations prior to committing
to construction of a specific site design, In this regard, enlisting the as-
sistance of an architectural firm experienced in this area, and doing so
early in the design stages of the planning process, may prove most
valuable.

It remains the intent of the ACR that these MR Safe Practice Guidelines
will prove helpful as the field of MRI continues to evolve and mature, pro-
viding MR services that are among the most powerfil, yet safest, of all di-
agnostic procedures to be developed in the history of modern medicine.

ACR Guidance Document for Safe MR Practices: 2007

A. Establish, Implement, and Maintain Current MR Safety
Policies and Procedures

1. All clinical and research MR sites, irrespective of magnet format or
field strength, including installations for diagnostic, research, in-
terventional, and/or surgical applications, should maintain MR
safety policies.

2. These policies and procedures should also be reviewed concurrently
with the introduction of any significant changes in safety parameters
of the MR environment of the site (e.g., adding faster or stronger gra-
dient capabilities or higher RF duty cycle studies) and updated as
needed. In this review process, national and international standards
and recommendations should be taken into consideration prior to es-
tablishing local guidelines, policies, and procedures.

3. Each site will name an MR medical director whose responsibilities
will include ensuring that MR safe practice guidelines are established
and maintained as current and appropriate for the site. It is the respon-
sibility of the site’s administration to ensure that the policies and pro-
cedures that result from these MR safe practice guidelines are imple-
mented and adhered to at all times by all of the site’s personnel.

4. Procedures should be in place to ensure that any and all adverse
events, MR safety incidents, or “near incidents” that occur in the
MR site are reported to the medical director in a timely fashion
(e.g., within 24 hours or | business day of their occurrence) and
used in continuous quality improvement efforts. It should be
stressed that the Food and Drug Administration states that it is in-
cumbent upon the sites to also report adverse events and incidents
to them via their MedWatch program. The ACR supports this re-
quirement and feels that it is in the ultimate best interest of all MR
practitioners to create and maintain this consolidated database of
such events to help us all learn about them and how to better avoid
them in the future [10, 11].

B. Static Magnetic Field Issues: Site Access Restriction
1. Zoning

The MR site is conceptually divided into four Zones (see Figure

1 and Appendix 1):

a. Zone I: This region includes all areas that are freely accessible
to the general public. This area is typically outside the MR en-
vironment itself and is the area through which patients, health
care personnel, and other employees of the MR site access the
MR environment.

b. Zone II: This area is the interface between the publicly accessi-
ble, uncontrolled Zone I and the strictly controlled Zones III
and IV. Typically, patients are greeted in Zone IT and are not free
to move throughout Zone II at will, but are rather under the su-
pervision of MR personnel (see section B.2.b, below). It is in
Zone 11 that the answers to MR screening questions, patient his-
tories, medical insurance questions, etc. are typically obtained.
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curity, and other non-MR personnel (see section B.2.c, below).
Non-MR personnel are not to be provided with independent
Zone IIT access until such time as they undergo the proper edu-
cation and training to become MR personne] themselves. Zone
111, or at the very least the area within it wherein the static mag-
netic field’s strength exceeds 5 gauss, should be demarcated and
clearly marked as being potentially hazardous.

Because magnetic fields are three-dimensional volumes,
Zone 11T controlled access areas may project through floors and
ceilings of MRI suites, imposing magnetic field hazards on per-
sons on floors other than that of the MR scanner. Zones of mag-
netic field hazard should be clearly delineated, even in typically
nonoccupied areas such as rooftops or storage rooms, and ac-
cess to these Zone III areas should be similarly restricted from
non-MR personnel as they would be inside any other Zone II1
region associated with the MRI suite. For this reason, magnetic
field strength plots for all MRI systems should be analyzed in
vertical section as well as in horizontal plan, identifying areas
above or below, in addition to areas on the same level, where
persons may be at risk of interactions with the magnetic field.

. Zone I'V: This area is synonymous with the MR scanner magnet

room itself, that is, the physical confines of the room within
which the MR scanner is located, Zone IV, by definition, will al-

Fig. 1—Idealized sample floor planillustrates site access restriction considerations.
Other MR potential safety issues, such as magnet site planning related to fringe
magnetic field considerations, are notmeantto be include herein. See Appendix 1 for

ways be located within Zone III, as it is the MR magnet and its

personnel and zone definitions. Note—In any zone of the facility, there should be
compliance with Health Insurance Portability and Accountability Act (HIPAA)
regulations in regard to privacy of patientinformation. However, in Zone |ll, there
should be a privacy barrier so that unauthorized persons cannot view control panels.

C.

Zone III: This area is the region in which free access by un-
screened non-MR personnel or ferromagnetic objects or equip-
ment can result in serious injury or death as a result of interac-
tions between the individuals or equipment and the MR
scanner’s particular environment. These interaclions include,
but are not limited to, those involving the MR scanner’s static
and time-varying magnetic fields. All access to Zone Il is to be
strictly restricted, with access to regions within it (including
Zone IV, see below) controlled by, and entirely under the super-
vision of, MR personnel (see section B.2.b, below). Specifically
identified MR personnel (typically, but not necessarily only, the
MR technologists) are to be charged with ensuring that this MR
safe practice guideline is strictly adhered to for the safety of the
patients and other non-MR personnel, the health care personnel,
and the equipment itself. This function of the MR personnel is
directly under the authority and responsibility of the MR med-
ical director or the level 2 MR personnel-designated (see sec-
tion B.2.b, below) physician of the day for the MR site.

Zone III regions should be physically restricted from gen-
eral public access by, for example, key locks, passkey locking
systems, or any other reliable, physically restricting method
that can differentiate between MR personnel and non-MR per-
sonnel. The use of combination locks is discouraged as combi-
nations often become more widely distributed than initially in-
tended, resulting in site restriction violations being more likely
with these devices, Only MR personnel shall be provided free
access, such as the access keys or passkeys, to Zone IIL

There should be no exceptions to this guideline. Specifi-
cally, this includes hospital or site administration, physician, se-
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associated magnetic field that generates the existence of Zone
III. Zone 1V should also be demarcated and clearly marked as
being potentially hazardous due to the presence of very strong
magnetic fields. As part of the Zone IV site restriction, all MR
installations should provide for direct visual observation by
level 2 personnel to access pathways into Zone IV. By means of
illustration only, the MR technologists would be able to directly
observe and control, via line of sight or via video monitors, the
entrances or access corridors to Zone IV from their normal po-
silions when stationed at their desks in the scan control room.

Zone IV should be clearly marked with a red light and
lighted sign stating, “The Magnet is On.” Except for resistive
systems, this light and sign should be illuminated at all times
and should be provided with a backup energy source to continue
to remain illuminated for at least 24 hours in the event of a Joss
of power to the site.

In case of cardiac or respiratory arrest or other medical
emergency within Zone IV for which emergent medical inter-
vention or resuscitation is required, appropriately trained and
certified MR personnel should immediately initiate basic life
support or CPR as required by the situation while the patient is
being emergently removed from Zone IV to a predetermined,
magnetically safe location. All priorities should be focused on
stabilizing (e.g., basic life support with cardiac compressions
and manual ventilation) and then evacuating the patient as rap-
idly and safely as possible from the magnetic environment that
might restrict safe resuscitative efforts.

Further, for logistical safety reasons, the patient should always
be moved from Zone IV to the prospectively identified location
where full resuscitative efforts are to continue. (See Appendix 2.)

Quenching the magnet (for superconducting systems only) is
not routinely advised for cardiac or respiratory arrest or other med-
ical emergency, since guenching the magnet and having the mag-
netic field dissipate could easily take more than a minute. Further-
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more, as quenching a magnet can theoretically be hazardous,
ideally one should evacuate the magnet room, when possible, for
an intentional quench. One should rather use that time wisely to ini-
tiate life support measures while removing the patient from Zone
IV to a location where the strength of the magnetic field is insuffi-
cient to be a medical concern. Zones Il and IV site access restric-
tion must be maintained during resuscitation and other emergent
situations for the protection of all involved.

2. MR personnel and non-MR personnel

a. All individuals working within at least Zone III of the MR en-

vironment should be documented as having successfully com-
pleted at least one of the MR safety live lectures or prerecorded
presentations approved by the MR medical director. Attendance
should be repeated at least annually, and appropriate documen-
tation should be provided to confirm these ongoing educational
efforts. These individuals shall be referred to henceforth as MR
personnel.

. There are two levels of MR personnel:

1. Level 1 MR personnel: Those who have passed minimal
safety educational efforts to ensure their own safety as they
work within Zone III will be referred Lo henceforth as level
1 MR personnel.

2. Level 2 MR personnel: Those who have been more extensively
trained and educated in the broader aspects of MR safety issues,
including, for example, issues related to the potential for ther-
mal loading or burns and direct neuromuscular excitation from
rapidly changing gradients, will be referred to henceforth as
level 2 MR personnel. It is the responsibility of the MR medical
director not only to identify the necessary training, but also to
identify those individuals who qualify as level 2 MR personnel.
It is understood that the medical director will have the neces-
sary education and experience in MR safety to qualify as level
2 MR personnel. (See Appendix 1.)

. All those not having successfully complied with this MR safety
instruction guideline shall be referred to henceforth as non-MR
personnel. Specifically, non-MR personnel will be the terminol-
ogy used to refer to any individual or group who has not within
the previous 12 months undergone the designated formal train-
ing in MR safety issues defined by the MR safety director of
that installation.

3. Patient and non-MR personnel screening

a. All non-MR personnel wishing to enter Zone III must first pass

an MR safety screening process. Only MR personnel are autho-
rized to perform an MR safety screen before permitting non-
MR personnel into Zone III.

b. The screening process and screening forms for patients, non-

MR personnel, and MR personnel should be essentially identi-
cal. Specifically, one should assume that non-MR personnel,
health care practitioners, or MR personnel may enter the bore
of the MR imager during the MR imaging process.

Examples of this might include when a pediatric patient
cries for his mother, who then leans into the bore, or when the
anesthetist leans into the bore to manually ventilate a patient in
the event of a problem.

c. Metal detectors

The usage in MR environments of conventional metal detec-
tors which do not differentiate between ferrous and nonferro-
magnetic materials is not recommended. Reasons for this rec-
ommendation against conventional metal detector usage
include, among others:

1. They have varied—and variable-—sensitivity settings.

2. The skills of the operators can vary.

3. Today’s conventional metal detectors cannot detect, for ex-
ample, a 2 x 3 mm, potentially dangerous ferromagnetic
metal fragment in Lthe orbit or near the spinal cord or heart.

4, Today’s conventional metal detectors do not differentiate
between ferromagnetic and nonferromagnetic metallic ob-
jects, implants, or foreign bodies.

5. Metal detectors should not be necessary for the detection of
large metallic objects, such as oxygen tanks on the gurney
with the patients. These objects are fully expected Lo be de-
tected—and physically excluded—during the routine pa-
tient screening process.

However, ferromagnetic detection systems are currently
available that are simple to operate, capable of detecting even
very small ferromagnetic objects external to the patient, and
now, for the first time, differentiating between ferromagnetic
and nonferromagnetic materials. While the use of conventional
melal detectors is not recommended, the use of ferromagnetic
detection systems is recommended as an adjunct to thorough
and conscientious screening of persons and devices approach-
ing Zone IV. It should be reiterated that their use is in no way
meant to replace a thorough screening practice, which rather
should be supplemented by their usage.

. Non-MR personnel should be accompanied by, or under the imme-

diate supervision of and in visual or verbal contact with, one spe-
cifically identified level 2 MR person for the entirety of their dura-
tion within Zone III or Zone IV restricted regions. However, it is
acceptable to have non-MR personnel in a changing room or re-
stroom in Zone III without visual contact as long as the personnel
and the patient can communicate verbally with each other.

Level | MR personnel are permitted unaccompanied access
throughout Zones I and IV, Level 1 MR personnel are also explic-
itly permitted to be responsible for accompanying non-MR person-
nel into and throughout Zone 111, excluding Zone IV. However,
level 1 MR personnel are not permitted to directly admit, or be des-
ignated responsible for, non-MR personnel in Zone IV.

In the event of a shift change, lunch break, etc., no level 2 MR per-
sonnel shall relinquish their responsibility to supervise non-MR per-
sonnel still within Zone I or Zone I'V until such supervision has been
formally transferred to another of the site’s level 2 MR personnel.

. Nonemergent patients should be MR safety—screened on site by

a minimum of 2 separate individuals. At least one of these indi-
viduals should be level 2 MR personnel. At least one of these 2
screenings should be performed verbally or interactively.
Emergent patients and their accompanying non-MR personnel
may be screened only once, providing the screening individual is
level 2 MR personnel. There should be no exceptions to this,

. Any individual undergoing an MR procedure must remove all

readily removable metallic personal belongings and devices on
or in them (e.g., watches, jewelry, pagers, cell phones, body
piercings [if removable], contraceptive diaphragms, metallic
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drug delivery patches [see section I, below], cosmetics contain-
ing metallic particles [such as eye make-up], and clothing items
that may contain metallic fasteners, hooks, zippers, loose me-
tallic components, or metallic threads). It is therefore advisable
to require that the patients or research subjects wear a site-sup-
plied gown with no metal fasteners when feasible.

. All patients and non-MR personnel with a history of potential

ferromagnetic foreign object penetration must undergo further
investigation prior (o being permitted entrance to Zone III. Ex-
amples of acceptable methods of screening include patient his-
tory, plain X-ray films, prior CT or MR studies of the ques-
tioned anatomic area, or access to written documentation as to
the type of implant or foreign object that might be present. Once
positive identification has been made as to the type of implant
or foreign object that is within a patient, best-effort assessments
should be made to identify the MR compatibility or MR safety
of the implant or object. Efforts at identification might include
written records of the results of formal testing of the implant
prior to implantation (preferred), product labeling regarding the
implant or object, and review of peer-reviewed publications re-
garding MR compatibility and MR safety testing of the make,
model, and type of the object. MR safety testing would be of
value only if the object or device had not been altered since such
testing resulls had been published.

All patients who have a history of orbit trauma by a potential
ferromagnetic foreign body for which they sought medical at-
tention are to have their orbits cleared either by plain X-ray or-
bit films (2 views) [12, 13] or by a radiologist’s review and as-
sessment of contiguous cut prior CT or MR images (obtained
since the suspected traumatic event), if available.

. Conscious, nonemergent patients and research and volunteer

subjects are to complete written MR safety screening question-
naires prior to their introduction to Zone III. Family or guard-
ians of nonresponsive patients or of patients who cannot reli-
ably provide their own medical histories are to complete a
written MR safety screening questionnaire prior to their intro-
duction to Zone III, These completed questionnaires are then to
be reviewed orally with the patient, gnardian, or research sub-
ject in their entirety prior to petmitting the patient or research
subject to be cleared into Zone III.

The patient, guardian, or research subject as well as the screen-
ing MR staff member must both sign the completed form. This
form should then become part of the patient’s medical record. No
empty responses will be accepted—each question must be an-
swered with a “yes” or “no” or specific further information must be
provided as requested. A sample pre-MR screening form is pro-
vided (see Appendix 3). This is the minimum information to be ob-
tained; more may be added if the site so desires.

Screening of the patient or non-MR personnel with, or sus-
pected of having, an intracranial aneurysm clip should be per-
formed as per the separate MR safe practice guideline address-
ing this particular topic (see section M, below).

Screening of patients for whom an MR examination is deemed
clinically indicated or necessary, but who are unconscious or
unresponsive, who cannot provide their own reliable histories
regarding prior possible exposures to surgery, trauma, or metal-
lic foreign objects, and for whom such histories cannot be reli-
ably obtained from others:

AJR:188, June 2007

1. Ifno reliable patient metal exposure history can be obtained,
and if the requested MR examination cannot reasonably
wait until a reliable history might be obtained, it is recom-
mended that such patients be physically examined by level
2 MR personnel. All areas of scars or deformities that might
be anatomically indicative of an implant, such as on the
chest or spine region, and whose origins are unknown and
which may have been caused by ferromagnetic foreign bod-
ies, implants, etc., should be subject to plain-film radiogra-
phy (if recently obtained plain fiims or CT or MR studies of
such areas are not already available). The investigation de-
scribed above should be made to ensure there are no poten-
tially harmful embedded or implanted metallic foreign ob-
jects or devices. All such patients should also undergo plain
film imaging of the skull or orbits and chest to exclude me-
tallic foreign objects (if recently obtained plain films or CT
or MR studies of such areas are not already available).

2. Monitoring of patients in the MR scanner is sometimes neces-
sary. The potential for thermal injury from excessive RF power
deposition exists. Sedated, anesthetized, or unconscious patients
may not be able to express symptoms of such injury. This poten-
tial for injury is greater on especially higher-field whole-body
scanners (e.g,, 1 Tesla and above). Distortion of the electrocar-
diogram within the magnetic field makes interpretation of the
ECG complex unreliable, even with filtering used by contempo-
rary monitoring systems. However, routine monitoring of heart
rate and rhythm may be accomplished using pulse oximetry,
which also eliminates the risks of thermal injury from electro-
cardiography. Patients who require ECG monitoring and who
are unconscious, sedated, or anesthetized should be examined
after each imaging sequence, with potential repositioning of the
ECG leads and any other electrically conductive material with
which the patient is in contact. Alternatively, cold compresses or
ice packs could be placed upon all necessary electrically con-
ductive material that touches the patient during scanning.

k. Final determination of whether or not to scan any given patient

with any given implant, foreign body, etc., is to be made by the
level 2 MR personnel—designated attending MR radiologist, the
MR medical director, or specifically designated level 2 MR per-
sonnel following criteria for acceptability predetermined by the
medical director.

For implants that are strongly ferromagnetic, an obvious
concern is that of magnetic translational and rotational forces
upon the implant which might move or dislodge the device from
its implanted position. If an implant has demonstrated weak fer-
romagnetic forces on formal testing, it might be prudent to wait
several weeks for fibrous scarring to set in, as this may help an-
chor the implant in position and help it resist such weakly at-
tractive magnetic forces that might arise in MR environments.

For all implants that have been demonstrated to be nonfer-
rous in nature, however, the risk of implant motion is essentially
reduced to those resulting from Lenz’s forces alone. These tend
to be quite trivial for typical metallic implant sizes of a few cen-
timeters or less. Thus, a waiting period for fibrous scarring to
set in is far less important, and the advisability for such a wait-
ing period may well be easily outweighed by the potential clin-
ical benefits of undergoing an MR examination at that time. As
always, clinical assessment of the risk—benefit ratio for the par-
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ticular clinical situation and patient at hand are paramount for
appropriate medical decision making in these scenarios,

It is possible that during the course of an MRI examination an
unanticipated ferromagnetic implant or foreign body is discovered
within a patient or research subject undergoing the examination.
This is typically suspected or detected by means of a sizable field-
distorting artifact seen on spin-echo imaging techniques that grows
more obvious on longer TE studies and expands markedly on typ-
ical moderate or long TE gradient-echo imaging sequences. In
such cases, il is imperative that the medical director, safety officer,
and/or physician in charge be immediately notified of the sus-
pected findings. This individual should then assess the situation, re-
view the imaging information obtained, and decide what the best
course of action might be.

1t should be noted that there are numerous potentially ac-
ceptable courses that might be recommended which in turn de-
pend upon many factors, including the status of the patient, the
location of the suspected ferromagnetic implant/foreign body
relative to local anatomic structures, the mass of the implant,
etc. Appropriate courses of action might include proceeding
with the scan under way, immobilizing the patient and the im-
mediate removal of the patient from the scanner, or other inter-
mediate steps. Regardless of the course of action selected, it is
important to note that the forces on the implant will change, and
may actually increase, during the attempt to remove the patient
from the scanner bore, Further, the greater the rate of motion of
the patient/device through the magnetic fields of the scanner
bore, the greater the forces acting upon that device will likely
be. Thus, it is prudent to ensure that, if at all possible, immobi-
lization of the device during patient extraction from the bore,
and the slow, cautious, deliberate rate of extricating the patient
from the bore, will likely resull in weaker and potentially less
harmful forces on the device as it traverses the various static
magnetic field gradients associated with the MR imager.

It is also worthy of nole that the magnetic fields associated

with the MR scanner are distributed throughout space three-di-
mensionally, Thus, especially for superconducting systems, one
should avoid the temptation to have the patient sit up as soon as
he or she is physically out of the bore. Doing so may expose the
ferrous object to still-significant torque- and translation-related
forces despite the patient’s being physically outside the scanner
bore. It is therefore advisable to continue to extract the patient
along a straight line course parallel to the center of the magnet
while the patient remains immobilized until they are as far as
physically possible from the MR imager itself, before any other
patient/object motion vector is attempted or permitted.
All non-MR personnel (e.g., patients, volunteers, varied site em-
ployees, and professionals) with implanted cardiac pacemakers,
autodefibrillators, diaphragmatic pacemakers, or other electrome-
chanically activated devices upon which the non-MR personnel is
dependent should be precluded from Zone IV and physically re-
strained from the 5-gauss line unless specifically cleared in writing
by a level 2 MR personnel—designated attending radiologist or the
medical director of the MR site. In such circumstances, a specific
defending risk-benefit rationale should be provided in writing and
signed by the authorizing radiologist.

Should it be determined that non-MR personnel wishing to ac-
company a patient into an MR scan room require their orbits to be

cleared by plain-f{ilm radiography, a radiologist must first discuss
with the non-MR personnel that plain X-ray films of their orbits are
required prior to permitting them access to the MR scan room.
Should they still wish to proceed wilh access to Zone IV or within
the 5-gauss line, and should the attending radiologist deem it med-
ically advisable that they do so (e.g., for the care of their child about
to undergo an MR study), written informed consent should be pro-
vided by these accompanying non-MR personnel prior to their un-
dergoing X-ray examination of their orbits.

. MR scanning of patients, prisoners, or parolees with metallic

prisoner-restraining devices or RF ID or tracking bracelets
could lead to theoretic adverse events, including: (1) ferromag-
netic attractive effects and resultant patient injury, (2) possible
ferromagnetic attractive effects and potential damage to the de-
vice orits battery pack, (3) RF interference with the MRI study
and secondary image artifact, (4) RF interference with the func-
tionality of the device, (5) RF power deposilion and heating of
the bracelet or tagging device or its circuitry and secondary pa-
tient injury (if the bracelet were in the anatomic volume of the
RF transmitter coil being used for imaging). Therefore, when
requesled (o scan a patient, prisoner, or parclee wearing RF
bracelets or metallic handcuffs or ankle cuffs, request that the
patient be accompanied by the appropriate authorities who can
and will remove the restraining device prior to the MR study
and be charged with its replacement following the examination.

. Firefighter, police, and security safety considerations: For the

safety of firefighters and other emergent services responding to
an emergent call at the MR site, it is recommended that all fire
alarms, cardiac arrests, or other emergent service response calls
originating from or located in the MR site should be forwarded
simultaneously to a specifically designated individual from
among the site’s MR personnel. This individual should, if pos-
sible, be on sile prior to the arrival of the firefighters or emer-
gent responders to ensure that they do not have free access (o
Zone I1I or Zone IV. The site might consider assigning appro-
priately trained security personnel, who have been trained and
designated as MR personnel, to respond to such calls.

In any case, all MR sites should arrange to prospectively ed-
ucate their local fire marshals, firefighters’ associations, and
police or security personnel about the potential hazards of re-
sponding to emergencies in the MR suite.

It should be stressed that even in the presence of a true fire
(or other emergency) in Zone HI or Zone IV, the magnetic fields
may be present and fully operational. Therefore, free access to
Zone III or Zone IV by firefighters or other non-MR personnel
with air tanks, axes, crowbars, other firefighting equipment,
guns, elc., might prove catastrophic or even lethal to those re-
sponding or to others in the vicinity.

As part of the Zone 11l and Zone IV restrictions, all MR sites
must have clearly marked, readily accessible MR-conditional
or MR-safe fire extinguishing equipment physically stored in
Zone 111 or Zone IV. All conventional fire extinguishers and
other firefighting equipment not tested and verified safe in the
MR environment should be restricted from Zone III.

For superconducting magnets, the helium (and the nitrogen
as well, in older MR magnets) is not flammable and does not
pose a fire hazard directly. However, the liquid oxygen that can
result from the supercooled air in the vicinity of the released

AJR:188, June 2007



Safe MR Practices

gases might well increase the fire hazard in this area. If there are
appropriately trained and knowledgeable MR personnel avail-
able during an emergency to ensure that emergency response
personnel are kept out of the MR scanner or magnet room and
away from the 5-gauss line, quenching the magnet during a re-
sponse to an emergency or fire should not be a requirement.

However, if the fire is in such a location where Zone III or Zone
IV needs to be entered for whatever reason by firefighting or emer-
gency response personnel and their firefighting and emergent
equipment, such as air tanks, crowbars, axes, and defibrillators, a
decision to quench a superconducting magnet should be very seri-
ously considered to protect the health and lives of the emergent re-
sponding personnel. Should a quench be performed, appropriately
designated MR personnel still need to ensure that alf non-MR per-
sonnel (including and especially emergent response personnel)
continue to be restricted from Zones 111 and IV until the designated
MR personnel has personally verified that the static field is either
no longer detectable or at least sufficiently atienualed as to no
longer present a potential hazard to one moving by it with, for ex-
ample, large ferromagnetic objects such as air tanks or axes.

For resistive systems, the magnetic field of the MR scanner
should be shut down as completely as possible and verified as
such prior to permitting the emergency response personnel ac-
cess to Zone IV, For permanent, resistive, or hybrid systems
whose magnelic fields cannot be completely shut down, MR
personnel should ideally be available to warn the emergency re-
sponse personnel that a very powerful magnetic field is still op-
erational in the magnet room.

4. MR personnel screening

All MR personnel are to undergo an MR screening process as
part of their employment interview process to ensure their safety in
the MR environment. For their own protection and for the protec-
tion of the non-MR personnel under their supervision, all MR per-
sonnel must immediately report to the MR medical director any
trauma, procedure, or surgery they experience or undergo in which
a ferromagnetic metallic object or device may have become intro-
duced within or on them, This will permit appropriate screening to
be performed on the employee to determine the safety of permitting
that employee into Zone III.

. Device and object screening

Ferrous objects, including those brought by patients, visitors,
contractors, etc., should be restricted from entering Zone III, when-
ever practical.

As part of the Zone 11 site restriction and equipment testing and
clearing responsibilities, all sites should have ready access to a strong
handheld magnet (= 1000 gauss). This will enable the site to test ex-
ternal, and even some superficial internal, devices or implants for the
presence of grossly detectable ferromagnetic attractive forces.

a. All portable metallic or partially metallic devices that are on or ex-
ternal (o the patient (e.g., oxygen cylinders) are to be posilively
identified in writing as ferromagnetic or, alternatively, nonferro-
magnetic and safe or conditionally safe in the MR environment
prior to permitting them into Zone III. For all device or object
screening, verification and positive identification should be in writ-
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ing. Examples of devices that need to be positively identified in-
clude fire extinguishers, oxygen tanks, and aneurysm clips.

. External devices or objects demonstrated to be ferromagnetic and

MR unsafe or incompatible in the MR environment may still, un-
der specific circumstances, be brought into Zone III if, for example,
they are deemed by MR personnel to be necessary and appropriate
for patient care, They should only be brought into Zone I if they
are under the direct supervision of specifically designated level 1 or
level 2 MR personnel who are thoroughly familiar with the device,
its function, and the reason supporting its introduction to Zone IIL
The safe utilization of these devices while they are present in Zone
IIT will be the responsibility of specifically named level 1 or 2 MR
personnel. These devices must be appropriately physically secured
or restricted at all times during which they are in Zone I1I to ensure
that they do not inadvertently come too close to the MR scanner
and accidentally become exposed to static magnelic fields or gra-
dients that might result in their becoming either hazardous projec-
tiles or no longer accurately functional.

. Never assume MR compatibility or safety information about the

device if it 1s not clearly documented in writing. All unknown ex-
ternal objects or devices being considered for introduction beyond
Zone II should be tested with a strong handheld magnet (= 1000
gauss) for ferromagnetic properties before permitting them entry to
Zone III. The results of such testing, as well as the date, time, and
name of the tester, and methodology used for that particular device,
should be documented in writing. If a device has not been tested,
or if its MR compatibility or safety status is unknown, it should not
be permitted unrestricted access to Zone III.

. All portable metallic or partially metallic objects that are (o be

brought into Zone IV must be properly identified and appropriately
labeled utilizing the current FDA labeling criteria developed by
ASTM (American Society for Testing and Materials) International
(http://www.astm.org) (see Fig. 2). Those items which are wholly
nonmetallic should be identified with a square green “MR safe” la-
bel. Items which are clearly ferromagnetic should be identified as
“not MR safe” and labeled appropriately with the corresponding
round red label with a slash through it. Objects with an “MR con-
ditional” rating should be affixed with a triangular yellow MR con-
ditional label prior (o being taken into the scan room/Zone IV.

As noted in the introduction to this section B.5, above, if MR
safety data are not prospectively available for a given device, initial
testing for the purpose of this labeling is to be accomplished by the
site’s MR personnel by exposing the metallic object to a handheld
magnet (= 1000 gauss). If grossly detectable attractive forces are
observed between the object being tested or any of its components
and the handheld magnet, it is to be labeled with a circular red “not
MR safe” label. If no or negligible attractive forces are observed, a
triangular yellow “MR conditional” Iabel is to be attached to the
object. It is only when the composition of an object and its compo-
nents are known to be nonmetallic that the green “MR safe” label
is to be affixed to a device or object.

Particularly with regard to nonclinical and incidental equip-
ment, current products marketed with ill-defined terminology
such as “non-magnetic,” or outdated classifications such as
“MR-compalible,” should not be presumed to conform to a par-
ticular current ASTM classification. Similarly, any product
marketed as “MR safe” but with metallic construction or com-
ponents should be treated with suspicion. Objects intended for
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Fig. 2—U.S. Food and Drug Administration labeling criteria (developed by ASTM
[American Society for Testing and Materials] International) for portable objects

taken into Zone IV. Square green “MR safe” label is for wholly nonmetaliic objects,

triangular yellow label is for objects with “MR conditional” rating, and round red
label is for “not MR safe” objects.

use in Zone IV, including nonclinical incidental products such
as slepping stools or ladders, which are not provided with man-
ufacturer or third-party MR safety test results under the new
ASTM criteria, should be site tested as described above.
Decisions based on published MR compatibility or safety claims
should recognize that all such claims apply to specifically lested
static field and static gradient field strengths—for example, “MR
conditional, having been tested to be safe up to 3.0 Tesla al gradient
strengths of 400 G/cm,” or “MR conditional, having been tested to
be safe up to 1.5 Tesla up to maximum static gradient fields expe-
rienced in an unshielded 1.5-Tesla [manufacturer’s name] whole-
body MR scanner tested 1.5 feet within the bore.”

It should be noted that alterations performed by the sile on MR
safe, MR unsafe, and MR conditional equipment or devices may
alter the MR safety or compatibility properties of the device. For
example, tying a ferromagnetic metallic twisting binder onto a sign
labeling the device as MR conditional or MR safe might result in
artifact induction—or worse—if introduced into the MR scanner.

Lenz’s Forces:

Faraday’s law states that a moving or changing magnetic field
will induce a voltage in a perpendicularly oriented electrical con-
ductor. Lenz’s law builds upon this and states that the induced volt-
age will itself be such that it will secondarily generate its own mag-
netic field whose orientation and magnitude will oppose those of
the initial time-varying magnetic field that created it in the first
place. For example, if an electrical conductor is moved perpendic-
ularly toward the magnetic field, By, of an MR scanner, even if this
conductor is not grossly ferromagnetic, the motion itself will result
in the generation of voltages in this conductor whose magnitude is
direct]y proportional to the rate of motion as well as the spatial gra-
dient of the magnetic field, By, through which it is being moved.
Conducting objects turning in the static field will also experience a
torque due to the induced eddy currents. Lenz’s law stales that this
induced current will in turn create a magnetic field whose orienta-
tion will oppose the By magnetic field that created this current.

Thus, moving a large metallic but nonferromagnetic electrical
conductor toward the magnet bore will result in the induction of a
voltage and associated magnetic field which will orient in such a
manner and at such a strength as to oppose the motion of the me-
tallic object into the bore of the MR scanner. If, for example, one
tries to move a nonferrous oxygen tank into the bore of an MR
scanner, as the scanner bore is approached Lenz’s forces will be
sufficiently strong to virtually stop forward progress of the tank.
Further, the faster one moves the tank into the bore, the greater the
opposing force that is created to stop this motion.

This also has potential consequences for large implanted me-
tallic devices such as certain metallic nonferrous infusion pumps.
Although they may not pose a projectile hazard, rapid motion of
the patient/implant perpendicular to the magnetic field of the MR
imager can be expecled to result in forces on the implant that
would oppose this motion and may likely be delected by the pa-
tient, If the patient were to complain of experiencing forces tug-
ging or pulling on the implant, this might bring the patient or
heallh care personnel to erroneously conclude that there were fer-
rous components to the device, which might lead to cancellation
of the examination. Slowly moving such large metallic devices
into and out of the bore is a key factor in decreasing any Lenz’s
forces that might be induced and in decreasing the likelihood of
a misunderstanding or an unnecessary study cancellation.

. MR Technologists

. MR technologists should be ARRT (American Registry of Radio-

logic Technologists)-registered technologists (RTs). Furthermore,
all MR technologists must be trained as level 2 MR personnel dur-
ing their orientation prior to being permitted free access to Zone II1.

. All MR technologists will maintain current certification in American

Heart Association basic life support at the health care provider level.

. Except for emergent coverage, there will be a minimum of 2 MR

technologists or one MR technologist and one other individual with
the designation of MR personnel in the immediate Zone II through
Zone IV MR environment. For emergent coverage, the MR tech-
nologist can scan with no other individuals in their Zone II through
Zone IV environment as long as there is in-house, ready emergent
coverage by designated department of radiology MR personnel
(e.g., radiology house staff or atlending radiologist).
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D. Pregnancy-Related Issues

1. Health care practitioner pregnancies

Pregnant health care practitioners are permitted to work in and
around the MR environment throughout all stages of their preghancy
[14]. Acceptable activities include, but are not limited to, positioning
patients, scanning, archiving, injecting contrast material, and entering
the MR scan room in response to an emergency. Although permitted
to work in and around the MR environment, pregnant health care prac-
titioners are requested not to remain within the MR scanner bore or
Zone IV during actual data acquisition or scanning.

. Patient pregnancies

Present data have not conclusively documented any deleterious ef-
fects of MR imaging exposure on the developing fetus. Therefore, no
special consideration is recommended for the first, versus any other,
rimester in pregnancy. Nevertheless, as with all interventions during
pregnancy, it is prudent to screen women of reproductive age for preg-
nancy prior to permitting them access to MR imaging environments.
If pregnancy is established, consideration should be given (o reassess-
ing the potential risks versus benefits of the pending study in determin-
ing whether performance of the requested MR examination could
safely wait until the end of the pregnancy.

a. Pregnant patients can be accepted to undergo MR scans at any
stage of pregnancy if, in the determination of a level 2 MR person-
nel-designated attending radiologist, the risk—benefit ratio to the
patient warrants that the study be performed. The radiologist
should confer with the referring physician and document the fol-
lowing in the radiology report or the patient’s medical record:

1. The information requested from the MR study cannot be ac-

quired via nonionizing means (e.g., ultrasonography).

2. The data are needed o potentially affect the care of the pa-

tient or fetus during the pregnancy.

3. The referring physician does not feel it is prudent to wait un-

til the patient is no longer pregnant to obtain these data.

b. MR contrast agents should not be routinely provided to pregnant
patients. This decision, too, is one that must be made on a case-by-
case basis by the covering level 2 MR personnel-designated at-
tending radiologist who will assess the risk—benefit ratio for that
particular patient.

The decision to administer a gadolinium-based MR contrast
agent to pregnant patients should be accompanied by a well-doc-
umented and thoughtful risk-benefit analysis. This analysis
should be able to defend a decision to administer the contrast
agent based on overwhelming potential benefit to the patient or
fetus outweighing the theoretic but potentially real risks of long-
term exposure of the developing fetus to free gadolinium ions.

Studies have demonstrated that gadolinium-based MR conlrast
agents pass through the placental barrier and enter the fetal circu-
lation, From there, they are filtered in the fetal kidneys and then ex-
creted into the amniotic fluid. In this Jocation the gadolinium-che-
late molecules are in a relatively protected space and may remain
in this amniotic fluid for an indeterminate amount of time before
finally being reabsorbed and eliminated. As with any equilibrium
situation involving any dissociation constant, the longer the chelate
molecule remains in this space, the greater the potential for disso-
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ciation of the potentially toxic gadolinium ion from its chelate mol-
ecule. It is unclear what impact such free gadolinium jons might
have if they were (o be released in any quantity in the amniotic
fluid. Certainly, deposition into the developing fetus would raise
concerns of possible secondary adverse effects.
The risk to the fetus with administration of gadolinium-based

MR contrast agents remains unknown and may be harmful.

c¢. ltisrecommended that pregnant patients undergoing an MR ex-
amination provide written informed consent documenting that
they understand the potential risks and benefits of the MR pro-
cedure (o be performed, are aware of the alternative diagnostic
options available to them (if any), and wish to proceed.

E. Pediatric MR Safety Concerns

1. Sedation and monitoring issues

Children form the largest group requiring sedation for MRI,
largely because of their inability to remain motionless during scans,
Sedation protocols may vary from institution to institution accord-
ing to the procedures performed (diagnostic vs interventional), the
complexity of the patient population (healthy preschoolers vs pre-
mature infants), the method of sedation (mild sedation vs general
anesthesia), and the qualifications of the sedation provider.

Adherence to standards of care mandates following the sedation
guidelines developed by the American Academy of Pedialrics [15,
16], the American Society of Anesthesiologists [17], and the Joint
Commission on Accreditation of Healthcare Organizations (JCAHO)
[18]. In addition, sedation providers must comply with protocols es-
tablished by the individual state and the practicing institution. These
guidelines require the following provisions:

a. Preprocedural medical history and examination for each patient

b. Fasting guidelines appropriate for age

c¢. Uniform training and credentialing for sedation providers

d. Intraprocedural and postprocedural monitors with adaptors appro-

priately sized for children (compatible with the magnetic field)

Method of patient observation (window, camera)

Resuscitation equipment, including oxygen delivery and suction

. Uniform system of record keeping and charting (with continu-
ous assessment and recording of vital signs)

h. Location and protocol for recovery and discharge

i, Quality assurance program that tracks complications and morbidity.

For the neonatal and the young pediatric population, special atten-
tion is needed in monitoring body temperature for both hypo- and hy-
perthermia in addition to other vital signs [19]. Temperature monitoring
equipment that 1s approved for use in the MR suite is becoming more
readily available. Commercially available, MR-approved neonatal iso-
lation transport units and other warming devices are also available for
use during MR scans.

o rh o

. Pediatric screening issues

Children may not be reliable historians and, especially in cases
of older children and teenagers, should be questioned both in the
presence of parents or guardians and separately to maximize the
possibility that all potential dangers are disclosed. Therefore, it is
recommended that children be gowned before entering Zone IV to
help ensure that no metallic objects, toys, etc. inadvertently find
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their way into Zone IV. Pillows, stuffed animals, and other comfort
items brought from home represent real risks and should be dis-
couraged from entering Zone IV. If unavoidable, each such item
should be carefully checked with the powerful handheld magnet
and perhaps again in the MR scanner prior to permitting the patient
to enter Zone [V with the object in order to ensure that it does not
contain any objectionable metallic components.

. MR safety of accompanying family or personnel

Although any age patient might request that others accompany them
for their MR examination, this is far more common in the pediatric pop-
ulation, Those accompanying or remaining with the patient should be
screened using the same criteria as anyone else entering Zone IV.

In general, it would be prudent to limit accompanying adults to
a single individual, Only a qualified, responsible MR physician
should make screening criteria exceptions.

Hearing protection and MR safe/MR conditional sealing are
recommended for accompanying family members within the MR
scan room.

F. Time-Varying Gradient Magnetic Field-Related Issues:

Induced Voltages

Types of patients needing extra caution:

Patients with implanted or retained wires in anatomically or
functionally sensitive areas (e.g., myocardium or epicardium, im-
planted electrodes in the brain) should be considered to be at higher
risk, especially from faster MRI sequences, such as echo-planar
imaging (which may be used in such sequences as diffusion-
weighted imaging, functional imaging, perfusion-weighted imag-
ing, MR angiographic imaging, etc.). The decision to limit the
dB/dt (rate of magnetic field change) and maximum strength of the
magnetic field of the gradient subsystems during imaging of such
patients should be reviewed by the level 2 MR personnel—desig-
nated attending radiologist supervising the case or patient.

. Time-Varying Gradient Magnetic Field-Related Issues:

Auditory Considerations

. All patients and volunteers should be offered and encouraged to use

hearing protection prior to undergoing any imaging in the MR scanners.
All patients or volunteers in whom research sequences are to be per-
formed (i.e., MR scan sequences that have not yet been approved by the
Food and Drug Administration) are to have hearing protective devices in
place prior to the initiation of any MR sequences. Without hearing pro-
tection in place, MRI sequences that are not FDA-approved should not
be performed on patients or volunteers.

. Time-Varying Radiofrequency Magnetic Field-Related

Issues: Thermal

. All unnecessary or unused electrically conductive materials should

be removed from the MR system before the onset of imaging. It is
not sufficient to merely to “unplug” or disconnect unused, unnec-
essary electrically conductive material and leave it within the MR
scanner with the patient during imaging. All electrical connections,
such as on surface coil leads or monitoring devices, must be visu-

ally checked by the scanning MR technologist prior to each use to
ensure the integrity of the thermal and electrical insulation.

. Electrical voltages and currents can be induced in electrically conduc-

tive materials that are within the bore of the MR imager during the MR
imaging process. This might result in the heating of this material by re-
sistive losses. This heat might be of a caliber sufficient to cause injury
to human tissue. Among the variables that determine the amount of in-
duced voltage or curent is the consideration that the larger the diam-
eter of the conductive loops, the greater the potential induced voltages
or currents, and thus the greater the potential for resultant thermal in-
jury to adjacent or contiguous patient tissue.

Therefore, when electrically conductive material (wires, leads, im-
plants, etc.) are required to remain within the bore of the MR scanner
with the patient during imaging, care should be taken to ensure that no
large-caliber electrically conducting loops (including patient lissue; see
section H.5, below) are formed within the MR scanner during imaging,
Furthermore, it is possible, with the appropriate configuration, lead
length, static magnetic field strength, and other settings, to introduce res-
onant circuitry between the transmitted RF power and the lead. This
could result in very rapid and clinically significant lead heating, espe-
cially at the lead tips, in a matter of seconds to a magnitude sufficient to
result in tissue thermal injury or bums. This can also theoretically occur
with implanted leads or wires, even when they are not connected to any
other device at either end. For illustration, the FDA has noted several re-
ports of serious injury, including coma and permanent neurologic im-
pairment, in patients with implanted neurologic stimulators who under-
went MR imaging examinations. The injuries in these instances resulted
from healing of the electrode tips [20, 21].

Further, it is entirely possible for a lead or wire to demonstrate no
significant heating while undergoing MR imaging examinations at 1.5
Tesla, yet demonstrate clinically significant and potentially harmful
degrees of heating within seconds at, for example, 3 Tesla. It has also
been demonstrated that leads may show no significant heating at 3
Tesla yet may rapidly heat to hazardous levels when undergoing MR
imaging at, for example, 1.5 Tesla (personal observation, MR safety
testing, E. Kanal, MD, University of Pittsburgh Medical Center MR
Research Center, 8/28/05). Thus, at no time should a label of “MR con-
ditionally safe for thermal issues at [a given field strength]” be applied
to any field strength, higher or lower, other than the specific one at
which safety was demonstrated.

Thus, exposure of electrically conductive leads or wires to the RF
transmitled power during MR scanning should only be performed with
caution and with appropriate steps taken to ensure significant lead or
tissue heating does not result (see section H.9, below).

. Whenelectrically conductive materials are required to be within the bore

of the MR scanner with the patient during imaging, care should be taken
to place thermal insulation (including air, pads, etc.) between the patient
and the electrically conductive material, while simultaneously attempl-
ing (as much as feasible) to keep the electrical conductor from directly
contacting the patient during imaging. It is also appropriate to try to po-
sition the leads or wires as far as possible from the inner walls of the MR
scanner if the body coil is being used for RF transmission. When it is
necessary that electrically conductive leads directly contact the patient
during imaging, consideration should be given to prophylactic applica-
tion of cold compresses or ice packs to such areas.

. Depending on specific magnet designs, care may be needed to en-

sure that the patient’s tissue(s) do not directly come into contact
with the inner bore of the MR imager during the MRI process. This
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is especially important for several higher-ficld MR scanners. The
manufacturers of these devices provide pads and other such insu-
lating devices for this purpose, and manufacturer’s guidelines
should be strictly adhered to for these units.
. Itis important to ensure the patient’s tissues do not form large con-
ductive loops. Therefore, care should be taken to ensure that the pa-
tient’s arms or legs are not positioned in such a way as to form a
large-caliber loop within the bore of the MR imager during the im-
aging process. For this reason, it is preferable that patients be in-
structed not to cross their arms or legs in the MR scanner. We are
also aware of unpublished reports of thermal injuries that seem to
have been associated with skin folds, such as in the region of the
inner thighs. While the cause of this is not yet fully understood, it
might be prudent to consider ensuring that skin folds and other such
examples of tissue-to-tissue contact are minimized or eliminated in
the region undergoing radiofrequency energy irradiation.
. Skin staples and superficial metallic sutures: Patients requested to
undergo MR studies in whom there are skin staples or superficial
metallic sutures (SMS) may be permitted to undergo the MR ex-
amination if the skin staples or SMS are not ferromagnetic and are
not in the anatomic volume of RF power deposition for (he study
to be performed. If the nonferromagnetic skin staples or SMS are
within the volume to be RF-irradiated for the requested MR study,
several precautions are recommended.

a. Warn the patient and make sure that they are especially aware of
the possibility that they may experience warmth or even burning
along the skin staple or SMS distribution. The patient should be
instructed to report immediately if they experience warmth or
burning sensations during the study (and not, for example, wait
until the “end of the knocking noise”).

b. It is recommended that a cold compress or ice pack be placed
along the skin staples or SMS if this can be safely clinically ac-
complished during the MRI examination. This will help to serve
as a heat sink for any focal power deposition that may occur,
thus decreasing the likelihood of a clinically significant thermal
injury or burn to adjacent tissue.

. For patients with extensive or dark tattoos, including tattooed eyeliner,
in order to decrease the potential for RF heating of the tattooed tissue,
it is recommended that cold compresses or ice packs be placed on the
tattooed areas and kept in place throughout the MRI process if these tat-
toos are in the volume in which the body coil is being used for RF trans-
mission. This approach is especially appropriate if fast spin-echo (or
other high RF duty cycle) MRI sequences are anticipated in the study.
If another coil is being used for RF transmission, a decision must be
made if high RF transmitted power is to be anticipated by the study pro-
tocol design. If so, then the above precautions should be followed. Ad-
ditionally, patients with tattoos that had been placed within 48 hours
prior to the pending MR examination should be advised of the potential
for smearing or smudging of the edges of the freshly placed tattoo.

. In the unconscious or unresponsive patient, all attached leads that

will be in or partly in the volume undergoing RF irradiation should

be covered with a cold compress or ice pack at the lead attachment
site for the duration of the MR study.

. As noted above, it has been demonstrated that resonant circuitry can

be established during MRI between the RF energies being transmitted

and specific lengths of long electrically conductive wires or leads,
which can thus act as efficient antennae. This can result in healing of

the tips of these wires or leads to temperatures in excess of 90°C in a
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few seconds. Therefore, patients in whom there are long electrically
conductive leads, such as Swan-Ganz thermodilution cardiac out-
put—apable catheters or Foley catheters with electrically conductive
leads, should be considered at risk for MR studies if the body coil is
to be used for RF transmission over the region of the electrically con-
ductive lead. This is especially true for higher-field systems and for
imaging protocols utilizing fast spin-echo or other high-RF duty cycle
MRI sequences. Each such patient should be reviewed and cleared by
an attending level 2 radiologist and a risk-benefit ratio assessment
performed prior to permitting them access to the MR scanner.

10. The potential to establish substantial heating is itself dependent on

multiple factors, including, among others, the static magnetic field
strength of the MR scanner (as this determines the transmitted ra-
diofrequencies [RF] at which the device operates) and the length,
orientation, and inductance of the electrical conductor in the RF-ir-
radiated volume being studied. Virtually any lead lengths can pro-
duce substantial heating. Innumerable factors can affect the poten-
tial for tissue heating for any given lead. It is therefore critical (o
recognize that of all electrically conduclive implants, it is specifi-
cally wires, or leads, that pose the greatest potential hazard for es-
tablishing substantial power deposition/heating considerations,

Another important consideration is that as a direcl result of the above,
it has already been demonstrated in vitro that heating of certain implants
or wires may be clinically insignificant at, for example, 1.5 Tesla but
quite significant at 3.0 Tesla. However, it has also been demonstrated
that specific implants might show no significant thermal issues or heat-
ing at 3.0 Tesla, but may heat to clinically significant or very significant
levels in seconds at, for example, 1.5 Tesla. Thus, it is important to follow
established product MR safety guidelines carefully and precisely, apply-
ing them to, and only to, the static magnetic field strengths at which they
had been tested. MR scanning at either stronger and/or weaker magnelic
field strengths than those tested may resull in significant heating where
none had been observed at the tested field strength(s).

I. Drug Delivery Patches and Pads

Some drug delivery patches contain metallic foil, Scanning the re-
gion of the metallic foil may result in thermal injury [22]. Since re-
moval or repositioning can result in altering of patient dose, consulta-
tion with the patienl’s prescribing physician would be indicated in
assessing how to best manage the patient. If the metallic foil of the
patch delivery system is positioned on the patient so that it is in the vol-
ume of excitation of the transmitting RF coil, the case should be spe-
cifically reviewed with the radiologist or physician covering the pa-
tient. Alternative options may include placing an ice pack directly on
the patch. This solution may still substantially alter the rate of delivery
or absorption of the medication to the patient (and be less comfortable
to the patient, as well). This ramification should therefore not be
treated lightly, and a decision (o proceed in this manner should be
made by a knowledgeable radiologist attending the patient and with
the concurrence of the referring physician as well.

If the patch is removed, a specific staff member should be given
responsibility for ensuring that it is replaced or repositioned.

J. Cryogen-Related Issues

1. For superconducting systems, in the event of a system quench, it is

imperative that all personnel and patients be evacuated from the MR
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scan room as quickly as safely feasible and that the site access be im-
mediately restricted to all individuals until the arrival of MR equip-
ment service personnel. This is especially so if cryogenic gases are
observed to have vented partially or completely into the scan room, as
evidenced in part by the sudden appearance of white “clouds” or
“fog™ around or above the MR scanner. As noted in section B.3.n
above, it is especially important to ensure that all police and fire re-
sponse personnel are restricted from entering the MR scan room with
their equipment (axes, air tanks, guns, etc.) until it can be confirmed
that the magnetic field has been successfully dissipated, because there
may still be a considerable static magnetic field present despite a
quench or partial quench of the magnet [23].

. It should be pointed out that room oxygen monitoring was dis-

cussed by the MR Blue Ribbon Panel and rejected at this time be-
cause the present oxygen monitoring technology was considered
by industry experts not to be sufficiently reliable to allow continued
operation during situations of power outages, etc.

Claustrophobia, Anxiety, Sedation, Analgesia, and
Anesthesia

Adult and pediatric patient anxiolysis, sedation, analgesia, and
anesthesia for any reason should follow established ACR [24, 25],
American Society of Anesthesiologists (ASA) [26-29], and
JCAHO standards [29].

. Contrast Agent Safety

. Contrast agent administration issues

No patient is to be administered prescription MR contrast agents
without orders from a duly licensed physician. Intravenous injec-
tion—qualified MR technologists may start and attend to peripheral IV
access lines if they have undergone the requisite site-specified train-
ing in peripheral IV access and have demonstrated and documented
appropriate proficiency in this area. IV-qualified MR technologists
may administer FDA-approved gadolinium-based MR contrast
agents via peripheral IV routes as a bolus or as a siow or continuous
injection as directed by the orders of a duly licensed site physician.

Administration of these agents is to be performed according to
the ACR policy. The ACR approves of the injection of contrast ma-
terial and diagnostic levels of radiopharmaceuticals by certified
and/or licensed radiologic technologists and radiologic nurses un-
der the direction of a radiologist or his or her physician designee
who is personally and immediately available, if the practice is in
compliance with institutional and state regulations. There must
also be prior written approval by the medical director of the radiol-
ogy department or service of such individuals. Such approval pro-
cess must follow established policies and procedures, and the ra-
diologic technologists and nurses who have been so approved must
maintain documentation of continuing medical education related to
materials injected and to the procedures being performed [30].

Prior contrast agent reaction issues
a. According to the ACR Manual on Contrast Media [31], adverse

events after intravenous injection of gadolinium seem to be more
common in patients who had previous reactions to an MR contrast

agent. In one study, 16 (21%) of 75 patients who had previous ad-
verse reactions to MR contrast agents reacted to subsequent injec-
tions of gadolinium [31]. Patients with asthma also seem to be
more likely to have an adverse reaction to the administration of a
gadolinium-based MR contrast agent. Patients with allergies also
seemed (o be at increased risk (~2.0-3.7 times, compared with pa-
tients without allergies). Patients who have had adverse reactions
to iodinated contrast media are more than twice as likely to have an
adverse reaction to gadolinium (6.3% of 857 patients) [31].

b. At present, there are no well-defined policies for patients who are
considered to be at increased risk for having an adverse reaction to
MR contrast agents. However, the following recommendations are
suggested: Patients who have previously reacted to one MR con-
trast agent can be injected with another agent if they are restudied,
and at-risk patients can be premedicated with corticosteroids and,
occasionally, antihistamines [31].

c. All patients with asthma, a history of allergic respiratory disor-
ders, prior iodinated or gadolinium-based contrast reactions,
etc., should be followed more closely as they are at a demon-
strably higher risk of adverse reaction.

3. Renal disease, gadolinium-based MR contrast agents, and

nephrogenic systemic fibrosis (NSF)

a. Overview:

It has been recently noted that over a 4-year period, 20 patients in
Denmark and five in Austria developed a very rare disease that is seen
only in patients with severely impaired renal function [32, 33]. Each of
these patients had been administered Omniscan (gadodiamide, GE
Healthcare), a gadolinium-based MR contrast agent (GBMCA), foran
MR imaging or angiographic examination within a few weeks or
months prior to the onset of the disease. Roughly 17,500 patients are
examined using Omniscan in Denmark each year, Since January 2002,
about 400 patients with severely impaired renal function had been ex-
amined, of which 20, or 5%, to whom Omniscan had been adminis-
tered, eventually were diagnosed with this disease in that country.

The disease in question, originally known as nephrogenic fibrosing
dermopathy (NFD) and now more widely recognized as nephrogenic
systemic fibrosis (NSF), was only first observed in 1997 and formally
described in 2000 [34]. It is associated with increased tissue deposition
of collagen, often resulting in thickening and tightening of the skin
(usually involving predominantly the distal extremities but occasion-
ally also the trunk) and fibrosis that may involve other parts of the
body, including the diaphragm, heart, lung, pulmonary vasculature,
and skeletal muscles. There is no definitive cure, although some anec-
dotal reports exist of at least partial responses to various therapies such
as plasmapheresis, extracorporeal photopheresis, and thalidomide.
There are some data that suggest slowing or even reversal of the dis-
ease symptoms may accompany improvements in renal function (es-
pecially transplantation). The disease is progressive and can be fulmi-
nant in approximately 5% of cases and can even be associaled with a
fatal outcome. It is generally seen in middle-aged patients but has also
been seen in the elderly as well as the pediatric population [35, 36).
There may be a special predilection for patients with concurrent he-
patic disease, but this is not yet clearly established [37, 38].

A central registry for NSF patients is maintained al Yale University
by Dr. Shawn Cowper, one of the physicians who originally described
this disease [39]. At the time of this writing (1/25/07), virtually all reg-
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istry cases in which records can be located have at least one known ex-
posure to gadolinium within a few days to months prior to the devel-
opment of clinical symptoms [37, verbal communication with Dr.
Cowper, December 2006].

b. The association with gadolinium-based MR contrast agents

(GBMCAs):

Besides the initial reports noted above, in August 2, 2006, re-
searchers from the Copenhagen University Hospital in Denmark
published in the Journal of the American Society of Nephrology
[40] the results of their review of all 13 confirmed cases of NSF, in
which they found that all 13 had received Omniscan 2-75 days
(median, 25 days) prior to the development of NSF. To quote from
their manuscript, “No other exposure/event than gadodiamide that
was common to more than a minority of the patients could be iden-
tified. These findings indicate that gadodiamide plays a causative
role in nephrogenic systemic fibrosis.”

In that article, they also reported that these 13 patients with con-
firmed NSF were among roughly 370 severe renal disease patients
whom they had tracked who had undergone gadodiamide expo-
sure/administration for an MR examination, whereas none of > 430
patients with severe renal disease who had not received a GBMCA
developed NSE

Although this association was initially reported between Omniscan
and NSF, there are now multiple submitted MedWatch cases [11] that
allege that diagnoses of NSF followed intravenous administration of
Magnevist (gadopentetate dimeglumine, Schering) as well as intrave-
nous administration of OptiMARK (gadoversetamide, Mallinckrodt),
which are other chelates of GBMCAs. It is clear that the vast majority
(=90%) of known cases at this time seem to be clearly associated with
Omniscan o a degree that is out of proportion to the relative market
shares for these agents [41, 42]. As of January 17, 2007, of the > 100
cases of NSF reported to the FDA MedWatch reporting system, 85 are
Omniscan-associated, 21 are Magnevist-associated, six are Opti-
MARK-associated, none are associated with ProHance (gadoteridol,
Bracco Diagnostics), and one is associated with MultiHance (gado-
benate dimeglumine, Bracco Diagnostics) (although this same patient
also received Omniscan 5 days after their MultiHance MR examina-
tion, and subsequently developed NSF) (personal communication, Dr.
Melanie Blank, FDA, January 18, 2007). It is also important to recog-
nize the substantial lack of scientific process inherent in the MedWatch
reporting system, whose self-reported data can be used at best as gen-
eral-trend-indicating and typically not for more specific analyses.
Nevertheless, the data support the FDA’s concern that this association
may exist for the administration of other, or perhaps any of the other,
FDA-approved GBMCAs and the subsequent development of NSEF.
Although there is evidence associating the development of NSF in re-
nal failure patients with only some, but not all, of the FDA-approved
GBMCAs to date, prudence dictates that at this time similar concerns
be applied to all GBMCAs in this regard until more definitive infor-
mation is forthcoming on this issue.

¢, Causation?

There is a conjecture that suggests that if a causative relation-
ship exists, it may be secondary to accumulation of the gadolinium
chelate or free gadolinium in the dependent subcutaneous tissues of
the Jower and upper extremities (where the disease seems to most
often initially manifest itself). Further, if there is free gadolinium
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released in any quantity, studies have suggested that it may accu-
mulate in and bind (o bone [43]. Very recent initial reports have ap-
parently demonstrated the presence of gadolinium in the biopsies
of tissues of NSF patients [44, 45]. In one control individual with-
out NSF, no gadolinium was found using the same electron disper-
sion spectroscopy technique.

It should also be added that the very visualization of gadolinium in
the scanning electron micrographs (SEM) noted in these two recent
publications [44, 45] itself is strong evidence that dissociation of the
gadolinium from its chelate has occurred. This can be related to the ob-
servation that in the process of preparing the tissue for SEM, water-sol-
uble forms of gadolinium would have likely been removed from the
specimen, leaving only the insoluble forms to precipitate out (verbal
communication, Michael Tweedle, Bracco Diagnostics, January 2007,
and Hanns-Joachim Weinmann, Bayer Schering Pharma, January 19,
2007). These precipitates are likely to be largely gadolinium phos-
phates (verbal communication, Hanns-Joachim Weinmann, January
19, 2007), but this is neither definite nor universally established.

Additionally, it has been noted by several investigators that the
development of NSF seemed to most commonly (although not ex-
clusively) follow high-dose administration of gadolinium-based
MR contrast agents. This dose-response observation also suggests
a possible etiologic role of these agents in the development of NSF
in these patients [37].

Although a definitive causal relationship between GBMCA ad-
ministration to severe renal disease patients and the development of
NSF has not been absolutely established, it certainly does appear
that gadolinium administration is quite likely a necessary factor in
the development of NSF at this time. If a causative role is postulated
or even demonstrated, it is unclear whether the causalive agent is re-
leased free gadolinium, prolonged exposure to abnormally high
doses of the gadolinium-plus-chelate molecule, the chelate itself, or
some combination of the above with other factors that might be rel-
atively unique to the biochemical milicu of the patient with severe
renal failure. This is supported in part by the observation that in sev-
eral of the publications, including the initial report from the Danish
Medicines Agency [33, 37], the incidence of developing NSF in pa-
tients with severe or end-stage renal disease after being adminis-
tered Omniscan appears to be roughly only 3-5%.

There are early data that suggest that elevated levels of phos-
phate, iron, zinc, or copper [46] or the presence of Fosrenol (lan-
thanum carbonate, Shire) might serve as efficient competitors for
the “attention” of the chelate molecule, so to speak, and increase
the concentration of free gadolinium (Gd3*) in the patient, which
might therefore increase the potential of the patient to develop
NSF. A history of multiple prior GBMCA administrations also
seems to be associated with an increased incidence of subsequent
development of NSE.

d. Gadolinium toxicity:

Free gadolinium ion exists most commonly in a 3* charged form
that inhibits those chemical processes that depend upon the influx of
calcium (2*) ions, such as cardiac and skeletal muscle, neurologic dis-
charge, normal coagulation pathways, some enzymatic reactions, efc.

e. FDA guidance:
On December 22, 2006, the FDA issued an update [47] to their
earlier June 9, 2006, public health advisory (PHA) [48]. This new
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version has significantly changed from the prior one in several ar-
eas. One of these modifications includes the fact that the new ver-
sion now includes wording that recommends caution in adminis-
tering GBMCAs to patients with moderate to end-stage renal
disease as well as consideration of providing hemodialysis treat-
ment immediately after administration of this agent for palients in
this category of renal disease who receive these agents. (The prior
advisory recommended caution, especially in patients with end-
stage renal disease, with glomerular filtration rates of < 15
mL/min/m? [48).) Quoting from this more recent advisory [47]:

When a patient with moderate to end-stage kidney disease
needs an imaging study, select imaging methods other than
MRI or MRA with a gadolinium-based contrast agent for the
study whenever possible. If these patients must receive a gado-
linium-based contrast agent, prompt dialysis following the MRI
or MRA should be considered.

Average excretory rates of gadolinium were 78%, 96%, and 99%
in the first to third hemodialysis sessions, respectively, in end-stage re-
nal disease patients who received Magnevist [49]. One study has found
that the mean half-life of gadodiamide is 1.3 hours in healthy volun-
teers, 34.3 hours in patients with a glomerular filtration rate (GFR)
range of 2-10 mL/min/m?, 2.6 hours in hemadialysis patients, and
52.7 hours in peritoneal dialysis patients [50]. It is also known that dif-
ferent hemodialysis membranes have been demonstrated to vary in
their effectiveness at clearing the administered GBMCA [S1].

1t should be poinled out that virtually all present data seem to indi-
cate that the vast majority of NSF patients to date had either severe or
end-stage renal discase at the lime of diagnosis or administration of the
GBMCA, with most already being on dialysis. The official National
Kidney Foundation staging system classifies patients with glomerular
filtration rates between 30 and 59 mL/min/1.73 m? as having stage 3
or moderate chronic kidney disease (CKD), belween 15 and 29
mL/min/1.73 m? as stage 4 or severe CKD, and those with GFR < 15
mL/min/1.73 m? or on dialysis as having stage 5 or end-stage CKD.
More than one of four adults over age 70 has a GFR of < 60
mL/min/1.73 m?, and roughly 7.7 million Americans have a GFR be-
tween 30 and 60 mL/min/1.73 m? [52]. Based on NHANES III
1988-1994 (the Third National Health and Nutrition Examination
Survey of the CDC) [53], the prevalence of a GFR < 60 mL/min/m?2
in US adults = 20 years of age was 8.0%, or more than one of every 13
adults. By age 70, the normal mean value is approximately 70
mL/min/1.73 mZ. For adults age 70 and older, the prevalence of GFR
< 60 mL/min/1.73 m? is roughly 26%, or more than one in four. Fi-
nally, the normal GFR for neonates < 8 weeks of age is < 65
mL/min/L.73 m? [54]. Therefore, an advisory statement worded in this
manner might result in exposing patients to the potentially greater risks
of hemodialysis or in withholding contrast enhancement for their stud-
ies. Since the elderly population are among the greatest users of MRI
today, this advisory is especially of concern.

f. Other guidance resources:

An overview of this disease, as well as our recommendations
for guidelines regarding NSF, renal disease patients, and gadolin-
ium-based MR contrast agent administration, was accepted for
publication in Radiology and is already available for download
from Radiology’s online site [55].

The European Agency for the Evaluation of Medicinal Products
(EMEA) has recently issued a recommendation [56] to consider the
administration of Omniscan (and OptiMARK, although the latter is
not licensed in Europe) as contraindicated in patients with severe
renal disease (GFR < 30 mL/min/1.73m?) or those who have had
or will be undergoing a liver transplant. They also warn that for
children up to 1 year of age, because their kidneys are immature,
one should be most cautious about administering Omniscan (or
OptiMARK). For the other non-Omniscan gadolinium-based MR
contrast agents (GBMCAS), they advise simply that there is a pos-
sibility of NSF resuiting with some GBMCAs in patients with se-
vere renal disease. The European Pharmacovigilance Working
Party (PhVWP) and the United Kingdom Commission on Human
Medicines (CHM) do not recommend dialysis after administration
of GBMCAs, even for hemodialysis patients [56].

As noted above, the FDA continues to recommend considering
immediate hemodialysis for any patient with moderate, severe, or
end-stage renal disease receiving any GBMCA [47].

g. Recommendations:

At this stage, the following guidelines are recommended when
considering administering a GBMCA to patients with renal fail-
ure/disease:

The development of NSF in patients with renal disease has fol-
lowed the administration of some, but not all, of the FDA-approved
GBMCA:s. To date, the development of NSF has been associated with
the isolated prior administration of—especially, and clearly predomi-
nantly—Omniscan (at rates that exceed those associated with simple
market share), but also Magnevist and OptiMARK. Nevertheless, il is
thought to be appropriate to assume for now that a potential association
might exist for all five FDA-approved gadolinium-based MR contrast
agents until there are more definitive data to suspect otherwise.

At this time, no special treatment or handling is recommended
for kidney disease patients with stage 1 or 2 chronic kidney disease
(defined as presence of kidney damage with GFR > 90
mL/min/1.73 m? or GFR between 60 and 89 mL/min/1.73 m?, re-
spectively). The only exception to this is that patients with any level
of renal disease should not receive Omniscan for their con(rast-en-
hanced MR examinations. This is an opinion shared by others [57]
and seems prudent for all renal disease patients.

Prospectively checking patient renal function, serum creatinine
level, or glomerular filtration rate prior to accepting a patient for an
MR imaging or angiographic examination is specifically not required.
Among the reasons for this is that roughly 90% of NSF patients seem
to already be on dialysis and the majority of the remainder seem to be
stage 5 or stage 4. Add to this the fact that one could avoid administer-
ing any of the agents with which NSF has been most strongly associ-
ated, and the fact that even in patients with severe or end-stage renal
disease the incidence of developing NSF seems to be around 3-5%.
Therefore, specific prospective hematologic screening is not felt to be
warranted. Instead, it is recommended that all requests for MR be pre-
screened, with an additional question inquiring about the presence of
a history of “kidney disease or dialysis.” If the disease is present but
quite mild (stages | or 2), madification of how the study should be per-
formed (relative to a patient with no renal disease) does not appear to
be indicated except for the avoidance of Omniscan. Conversely, if the
disease is present and severe or end-stage in nature, the patient will of-
ten be aware of this level of kidney disease and will likely be under
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physician care for this condition. The American Journal of Kidney Dis-
eases states [54]: “In general, patients with GFR <30 mL/min/1.73 m?
should be referred to a nephrologist.” Thus, selecting patients with a
GFR threshold of roughly 30 mL/min/1.73 m? or already on dialysis
(i.e., stages 4 and/or 5) as the level for which special consideration (in-
cluding possibly hemodialysis) should be given, might represent a
medically reasonable approach to, and compromise on, this issue. For
patients with stage 3 CKD, the potential risks associated with with-
holding an MR imaging or angiographic examination could outweigh
the potential risk of developing NSF, given the very few number of pa-
tients with putative GFR < 60 mL/min/m? who have been reported to
have developed NSF Further data are clearly needed to clarify the po-
tential risk for stage 3 CKD patients given the few cases reported and
the large number of patients with stage 3 CKD and who are predomi-
nantly older than age 70 who would be affected.

For all patients with stage 3, 4, or 5 kidney disease or those with
acute kidney injury (AKI), it is recommended that one consider re-
fraining from administering any GBMCAs unless a risk-benefit as-
sessment for that particular patient indicates that the benefit of doing
so clearly outweighs the potential risk(s). Similar reasoning applies
equally to patients with protected regions which the gadolinium che-
late might enter but from which it might not be readily cleared. An ex-
ample of such a space is the amniotic fluid, in which these contrast
agents can accumulate shortly after intravenous administration (per-
sonal observation and verbal communication, Emanuel Kanal, 1988).

When risk-benefit assessments warrant administration of a
GBMCA to patients with stages 3-5 renal disease (moderate to
end-stage) or AKI, consideration should be given to administering
the lowest dose that would provide the diagnostic benefit being
sought, with a half-dose, if clinically acceptable, being considered
the default standard dose for such patients. The study should be
monitored during its execution and prior to contrast administration
to ensure that the administration of the GBMCA is still deemed
necessary and indicated at that time. Postponing the examination in
patients with AKI until renal function has recovered should also be
considered if clinically feasible.

Standard medical practice dictates that for all patients who receive
a contrast agent, the type, dose, and route of administration are to be
documented in a physician order and in the report. However, patients
with moderate to end-stage (stages 3-5) renal disease who are to un-
dergo contrast-enhanced MR imaging examinations of any kind must
have a written order to this effect for this agent from the radiologist ap-
proving the examination. This order must arise explicitly from the ra-
diologist and NOT from either a referring physician or an MR imaging
protocol standing order, The name of the patient, the name and specific
brand of GBMCA, dose, route, and rate of administration should all be
explicitly specified on the order, along with the date and signature of
the requesting radiologist.

Prospective documentation of a risk-benefit assessment for
each such patient is considered advisable. It is recommended that
all patients identified as having moderate to end-stage (stages 3-5)
kidney disease in whom a GBMCA is to be administered provide
informed consent when practical, which includes a review of
known risks and benefits as well as the possible availability of al-
ternative imaging methods, if any.

As noted above, early data suggest that elevated levels of phos-
phate, iron, zinc, or copper might serve as efficient competitors for the
“attention” of the chelate molecule [46]. These might therefore result
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in increased levels of {ree gadolinium (Gd*) ion in the patient, which
might in turn increase the potential of the patient to develop NSE
Other cations such as lanthanum, now used as lanthanum carbonate
(Fosrenol) for phosphorus binding in end-stage renal disease patients,
could also present similar ransmetallation and free gadolinium con-
cerns. A history of multiple prior GBMCA administrations or hepato-
renal disease also seems to be associated with an increased incidence
of subsequent development of NSF. The existence of acidosis or active
inflammatory and/or thrombotic processes as possible increased risk
factors has been entertained but has not been reproducibly established
at this point. This information should be taken into account during the
risk-benefit assessment of each individual patient.

For administration of GBMCAs to patients on hemodialysis, the
patient is to be transported to hemodialysis immediately upon the ter-
mination of the MR imaging examination. Arrangements should be
made with the treating dialysis centers to provide them with as much
nolice as possible prior o the arrival of that patient for hemodialysis.
It is recommended that hemodialysis be initiated no later than 2 hours
following the administration of the GBMCA. This applies equally to
emergent or urgent gadolinium chelate administration to these patients
and to inpatients as well as oulpatients. An additional hemodialysis
session should be considered within 24 hours of this first contrast-en-
hanced treatment session for the reasons noted above.

For administralion to patients on chronic ambulalory peritoneal di-
alysis (CAPD) or continuous cycler-assisted peritoneal dialysis
(CCPD) (also known as automated peritoneal dialysis, or APD), there
appears o be strong reason to hesitate to administer these agents. As
noted above, this process of dialysis seems to be relatively ineffective
at clearing the gadolinium from the body. Thus, special caution should
be exercised when deciding whether a peritoneal dialysis patient
should receive gadolinium-based MR contrast agents. If it is decided
that they should be administered such agents, administration of the
lowest reasonable dose is strongly recommended. In the past, it had
been recommended that the patient avoid periods of a dry abdomen
(i.e., no dialysate in the periloneal cavity) and that the patient be ad-
vised to begin additional dialysis self-treatments or CCPD treatments
immediately upon the termination of the MR examination in which the
GBMCA was administered. These suggestions seemed prudent, al-
though the efficacy of these recommendations had not been estab-
lished. However, in light of the near-total apparent ineffectiveness of
peritoneal dialysis at clearing the gadolinjum from the body, it may
well be worth considering immediate initiation of hemodialysis in
peritoneal dialysis patients who receive even a low dose of a GBMCA,
or not administering the agent if clinically feasible. Investigations are
ongoing at this time to attempt to assess prevalence rates of NSF in
peritoneal dialysis versus hemodialysis patients, although at this time
it is too early for definitive conclusions.

Historically, as a result of the high atomic number associated with
GBMCAs, these agents have occasionally been administered to (espe-
cially renal failure) patients in an off-label manner for such X-ray-
based diagnostic tests as conventional angiography (including access
angiography and fistulography) and even CT scanning. The rationale
behind this practice was to avoid the administration of iodinated con-
trast agents to these patients and to decrease the incidence or likelihood
of the development of contrast-induced nephropathy. In an attempt to
prevent inadvertent GBMCA administration to renal disease patients
by nonradiologists (who may at this point still not be fully aware of the
issues and risks associated with GBMCAS), for now it is thought pru-
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dent to ensure that all GBMCAs are to be administered only by radi-
ologists. If there is a request for a GBMCA to be administered by a
nonradiologist to a patient for an off-label use, such as intraarterial ad-
ministration for vascular assessment in renal failure patients, this must
be made in the form of a written order. All such requests must be pro-
spectively reviewed and approved by either a radiologist or a pharma-
cist knowledgeable in the issues raised above, a risk—benefit assess-
ment should be prospectively performed, and, where practical,
informed consent should be provided by the patient.

For patients in whom a diagnosis of NSF has aiready been es-
tablished, it might be appropriate to consider avoiding entirely any
administration of a gadolinium-based MR contrast agent.

For patients not already on hemodialysis, the FDA's December 22,
2006 advisory [47] notwithstanding, the decision to initiate hemodial-
ysis following gadolinium administration should not be taken lightly.
The vast majority of NSF cases developed in patients with severe or
end-stage renal disease, and most were already dialysis patients. The
numbers of patients with moderate, as opposed to severe or end-stage,
renal disease who have been diagnosed with NSF is exceedingly small,
if they exist at all. At this time, it seems reasonable to assume that as
the renal function/GFR decreases from 60 mL/min/m? through 30
mL/min/m2, 15 mL/min/m?, and below, the greater the concern and
the greater the likelihood of subsequent NSF development. Therefore,
we think that at the present lime insufficient data exist to advise con-
sideration for hemodialysis in this population of patients with moder-
ate chronic kidney disease (stage 3) in the same manner or same per-
ceived risk as those with severe or end-stage renal disease (stages 4 and
5). The risks of initiating hemodialysis must be seriously weighed
against those of developing NSF in each particular case before a deci-
sion is made one way or the other. Finally, withholding clinically indi-
cated GBMCAs can also be associated with its own risks, which
should be considered in the decision-making process for all patients
with kidney disease.

Should a new diagnosis of NSF be made, it is recommended that
the FDA be notified through their MedWalch program
(http://www.fda.gov/medwatch/) [11] or by phone (1-800-FDA-
1088), and that the international NSF registry at Yale University be no-
tified as well (http://www.icnfdr.org) [39] to ensure that each database
is kept as current as possible on this rapidly changing environment.

In the weeks and months to come, it is anticipated thal there will be
much further study of this issue, and that more information will be forth-
coming that will hopefully shed more light on this important issue [56).

. Patients in Whom There Are or May Be Intracranial

Aneurysm Clips

In the event that it is unclear whether a patient does or does not have
an aneurysm clip in place, plain films should be obtained. Alterna-
tively, if available, any cranial plain films, CT, or MR examination
that may have taken place in the recent past (i.e., subsequent to the
suspected surgical date) should be reviewed to assess for a possible
intracranial aneurysm clip.

In the event that a patient is identified to have an intracranial aneu-
rysm clip in place, the MR examination should not be performed
until it can be documented that the type of aneurysm clip within
that patient is MR safe or MR conditional. All documentation of
types of implanted clips, dates, etc., must be in writing and signed
by alicensed physician. Phone or verbal histories and histories pro-

vided by a nonphysician are not acceptable. Fax copies of operative
reports, physician statements, etc. are acceptable as long as a legi-
ble physician signature accompanies the requisite documentation.
A written history of the clip itself having been appropriately tested
for ferromagnetic properties (and description of the testing meth-
odology used) prior to implantation by the operating surgeon is
also considered acceptable if the testing follows the deflection test
methodology established by ASTM International.

. All implanted intracranial aneurysm clips that are documented in

writing to be composed of titanium (either the commercially pure
or the titanium alloy types) can be accepted for scanning without
any other testing.

. All nontitanium intracranial aneurysm clips manufactured in 1995

or later for which the manufacturer’s product labeling continues to
claim MR compatibility may be accepted for MR scanning without
further testing.

. Clips manufactured prior to 1995 require either pretesting (accord-

ing (o the ASTM defleclion test methodology) prior (o implan(a-
tion or individual review of previous MRI of the clip or brain in that
particular case, if available. By assessing the size of the artifact as-
socialed with the clip relative to the static field strength on which
it was studied, the sequence type, and the MRI parameters selected,
an opinion may be issued by one of the site’s level 2 MR attending
radiologists as to whether the clip demonstrates significant ferro-
magnetic properties or not. Access to the MR scanner would then
be based on that opinion.

. A patient with an aneurysm clip (or other implant) may have safely

undergone a prior MR examination at any given static magnetic
field strength. This fact in and of itself is not sufficient evidence of
the implant’s MR safety and should not solely be relied upon to de-
termine the MR safety or compatibility status of that aneurysm clip
(or other implant).

Variations in static magnetic field strength, static magnetic field
spatial gradient, orientation of the aneurysm clip (or other implant)
to the static magnetic field or static field gradient, rate of motion
through the spatial static field gradient, etc., are all variables that are
virtually impossible to control or reproduce. These variables may not
have resulted in an adverse event in one circumstance but may result
in significant injury or death on a subsequent exposure. For example,
a patient who went blind from interactions between the metallic for-
eign body in his retina and the spatial static fields of the MR scanner
entered the magnet and underwent the entire MR examination with-
out difficulty; he went blind only on exiting the MR scanner at the
completion of the examination.

. Barring availability of either pretesting or prior MRI data of the

clip in question, a risk-benefit assessment and review must be per-
formed in each case individually. Further, for patients with intra-
cranial clips with no available ferromagnetic or imaging data,
should the risk-benefit ratio favor the performance of the MR
study, the patient or guardian should provide written informed con-
sent that includes death as a potential risk of the MRI procedure be-
fore that patient is permitted to undergo an MR examination.

. Patients in Whom There Are or May Be Cardiac

Pacemakers or Implantable Cardioverter Defibrillators

It is recommended that the presence of implanted cardiac pacemak-
ers or implantable cardioverter defibrillators (ICDs) be considered a rel-
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ative contraindication for MRI. MRI of patients with pacemakers and
ICDs (“device patients”) is not routine. Should an MRI be considered, it
should be done on a case-by-case and site-by-site basis, and only if the
site is staffed with individuals with the appropriate radiology and cardi-
ology knowledge and expertise on hand. As of this writing, no cardiac
pacing and/or defibrillating devices are labeled safe or conditionally safe
for MRI scanning. Pacemaker and/or ICD leads may also present a haz-
ard in the absence of any implant connected to them.

The protective circuitry of pacemakers and ICDs and their re-
sistance to electromagnetic interference (EMI) has steadily im-
proved over Lhe years. Therefore, recently marketed (“modern”)
devices may be safer in the MRI environment. However, the com-
mittee eschews the term “modern” when referring to a particular
device, recognizing that all devices currently marketed contain leg-
acy components that may or may not be resistant to the forces and
EMI present in the MRI suite. Future devices, unless appropriately
tesled and labeled as such, should not be regarded as safe for MRI
simply because they are ‘“‘modern” or recently manufactured.

Unexpected programming changes, inhibition of pacemaker out-
put, failure to pace, transient asynchronous pacing, rapid cardiac pac-
ing, the induction of ventricular fibrillation, heating of the tissue adja-
cent to the pacing or ICD system, early battery depletion, and outright
device failure requiring replacement may all occur during MRI of pa-
tients with pacemakers or ICDs. The committee notes that multiple
deaths have occurred under poorly and incompletely characterized cir-
cumstances when device patients underwent MRI. These deaths may
have occurred as a result of pacemaker inhibition, failure to capture or
device failure (resulting in prolonged asystole), and/or rapid cardiac
pacing or asynchronous pacing (resulting in the initiation of ventricu-
lar tachycardia or fibrillation).

Ideally, the nonemergent patient should be apprised of the risks as-
sociated with the procedure and should provide prospective written in-
formed consent prior to the initiation of MRI. While the majority of re-
ported deliberate scans of device palients have proceeded without
mishap when appropriate precautions were taken, there may be under-
reporting of adverse events, including deaths [58]. Thus, assignment of
arisk—benefit ratio to the performance of MRI in a device patient is dif-
ficult. While the risk may be low, device patients who are considered
for MRI should be advised that life-threatening arrhythmias might oc-
cur during MRI and serious device malfunction might occur, requiring
replacement of the device.

Should any MRI examination be contemplated for a patient with an
implanted pacemaker or ICD, it is recommended that radiology and
cardiology personnel and a fully stocked crash cart be readily available
throughout the procedure in case a significant archythmia develops
during the examination that does not terminale with the cessation of
the MR study. The cardiologist should be familiar with the patient’s ar-
rhythmia history and the implanted device. A programmer that can be
used to adjust the device as necessary should be readily available. All
such patients should be actively monitored for cardiac and respiratory
function throughout the examination. At a minimum, ECG and pulse
oximetry should be used. At the conclusion of the examination, the
cardiologist should examine the device to confirm that the function is
consistent with its preexamination state. Follow-up should include a
check of the patient’s device at a time remote (1-6 weeks) after the
scan to confirm appropriate function.

Should an MRI (or entry into the magnet area) be performed in-
advertently on a patient with a pacemaker or ICD, the patient’s car-
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diologist should be contacted before the patient’s discharge from
the MRI suite. The importance of examination of the device prior
to the patient’s leaving the MRI suite cannot be overstated.

. Site Emergency Preparedness

There are many factors to consider when attempting to ensure
that an MR imaging facility is adequately and appropriately prepared
to handle any of several types of emergencies that might impact MR
scanners of varied design types. Appendix 4 addresses these issues
in some detail and provides specific guidelines to help anticipate and
safeguard sites from some of the more common emergencies and di-
sasters that might affect MR imaging facilities.
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